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With its interactive liquid 
crystal display, the Superset 4™ is 
more than just a telephone set—a little like having 
your own personal secretary. 

The display prompts you through every opera¬ 
tion. So now you can make your own conference 
calls without dialing special codes or getting that 
uneasy feeling you might be hanging up on a client 
or customer. 

The display gives you phone messages and 
reminders, which means that fewer calls are 



missed, important dates are remembered, and 
appointments are kept. 

Superset 4 works with any Mitel PABX from the 
SX-10® up to the SX-2000,® including our newest 
product, the SX-200® DIGITAL. This means every 
business—large or small—can experience the 
power of the telephone that set the standard for 
ease of use and elegant design. 

Look into Mitel 

and the Superset 4. ly/iiTgl * 

Seeing is believing. \ ivii ■ Kk 

Communications Answers 
That Work...For You. 


all l-800-MITEl.SX.©1987Mi 
















SCfENCEXSCOPE 


A composite material made of graphite epoxy is ideal for use in space because it is stronger than steel 
yet lighter than aluminum. Unlike metal, it does not expand from exposure to heat or cold, and its 
reduced weight translates into lower costs and larger payloads. For example, saving just one pound in a 
space vehicle means a reduced launch cost of several thousand dollars or added fuel for longer 
operations. Until now, however, graphite composites have proved difficult to mold to shapes more 
complex than a simple cylinder. But research and development by Hughes Aircraft Company has 
opened the way for the fabrication of a variety of new forms, including tubes with integrated end 
fittings in a one-piece design, support beams, and ring structures up to seven feet in diameter. 

The HR-3000, a new generation version of the Hughes Air Defense Radar (HADR) , can detect and 
precisely locate fighter-sized aircraft more than 470 kilometers away. The phased array radar is 
designed for air traffic control in peacetime and can automatically detect wartime threats that appear 
simultaneously from several directions, even in the presence of heavy environmental clutter and severe 
electronic interference. The HR-3000 system is in full production at Hughes and will be used in 
Portugal and integrated with Hughes-built NATO Air Defense Ground Environment (NADGE) in Italy, 
Greece, and Ihrkey. 

Upgraded flight simulators will depict mission imagery realistically for US. Navy F/A-18 pilots. 
Hughes is modifying its Weapons Tactics Trainers (WTT) to project high-resolution, full color, real¬ 
time simulated images of terrain features and man-made structures on 360-degree field-of-view dome 
screens that surround the trainer’s cockpit. The out-the-window scenes will be produced by advanced 
computer imaging technology, using a digital database that represents 70,000 square miles of western 
Arizona and southern California terrain. The new simulated visual system will allow pilots to safely 
practice a host of complex combat scenarios without expending fuel or weapons. 

An aircraft collision avoidance function is part of the new air traffic control system in the Republic of 
Korea. One of the world’s most sophisticated civilian air traffic control (ATC) systems warns 
controllers when aircraft fly in converging paths, descend below a safe altitude, or approach restricted 
airspace. Radar data and flight processing functions are automated and combined in the system, 
enabling controllers to move traffic safely and expeditiously. The system monitors data simultaneously 
from multiple overlapping radar networks, creating a tracking picture significantly more reliable than 
current systems. When a potential conflict is identified, the system automatically provides an early 
visual and audio alert on the air traffic controller’s console. Under development for three years, the ATC 
system and the aircraft collision avoidance function were both developed and built by Hughes. The 
system provides complete control of South Korean airspace, including en route and airport approach 
control throughout the nation and over ocean areas. 

An ultramodern facility spanning 1.75 million square feet is the showcase where outstanding Hughes 
engineering combines advanced manufacturing techniques and production processes. Our complex is 
complete, so we’re looking for experienced and graduating engineers to work on such programs as 
infrared thermal imaging systems, laser rangefinders and designators, artificial intelligence, signal 
processing, analog, VLSI, design, component qualification, hybrid microcircuitry, and focal planes. 
Send your resume to Hughes Electro-Optical and Data Systems Group, Professional Employment, 

P.O. Box 913, E8/G101, Dept. S2, El Segundo, CA 90245. EOE. US. citizenship required. 

For more information write to: P.O, Box 45068, Los Angeles, CA 90045-0068 



Subsidiary of GM Hughes Eiectronics 


© 1987 Hughes Aircraft Company 















For about $5300, you could own an IBM PS/2 Model 60. But for as little as $1100, you 
could own a Wells American A^Star®that can outperform it. Of course, for nearly the same 
money as an A ★Star, you could also own any number of Asian built no-name clones. 

But then you wouldn’t be getting the exclusive ownership advantages that only 
the A ★Star offers. Advantages like an 80286 CPG that runs the new MS OS/2 operating 
system and can also run at 6, 8, 10, 12, 14 and now...16 MHz! And you wouldn’t be 
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions 
asked money-back guarantee. Oh, and there’s one more little item you wouldn’t get... 
peace of mind. Wells American has been making microcomputers longer than IBM! 

In fact, we’ve probably been making microcomputers longer than anybodyl 

But hey, who are we kidding? Not everyone cares about quality, reputation, support or 
serviceability. That’s why there are mail-order houses. And, as hard as it is to believe, not 
everyone cares about money or performance. Maybe that’s why there’s IBM (and 
Compaq?, .and all the others). But, for computer users who do care, there is, fortunately, 
a vendor who also cares...Wells American. And, we’d like to prove it to you. Call us with 
the page number of this ad. It’s worth a big discount on your next A ★Star computer system. 

Call today. 803/796-7800. This offer is limited. 

Wells American. 

Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina 29169 • 803/796-7800 • TWX 510-601-2645 


; Corporation. 
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THREE WIPING 
EDGES INSTEAD 
OF ONE! 



dearing Edge >- 
Cleaning bige- 
Squeegee Edge< 

Guaranteed for the Life of Your Car! 
Over $1 Million in Development 
Finally! A windshield wiper 
designed to give you 

• No Streaking 

• NoSqueeking 
« No Chattering 

Awarded U.S. Patent #4,473,919 
Made from DuPont Nordel® spaceage 
elastomer, it never wears out. 

Easy to install— 
you snap them 
on in seconds. 



Custom fit for 
your car. 

CREDIT CARD 
CUSTOMERS 
CALL TOLL-FREE: 
1-800-847-0653 
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-■ EDITOR'S NOTE ■- 

Technology 
Meets Business 

W ITH THE addition of the word business to the ti¬ 
tle HIGH TECHNOLOGY on this month’s cover, 
we have changed our name to HIGH TECHNOL¬ 
OGY BUSINESS. Our coverage of technology has expanded 
and broadened and the magazine has upgraded its look, start¬ 
ing with the name and new logo on the cover. 

Our mission is still to cover the latest developments in tech¬ 
nology, with special emphasis on the companies and the mar¬ 
ketplace in which the technology is being introduced. We 
identify the players affecting developing technologies to help 
you tell which companies are most likely to succeed. 

HIGH TECHNOLOGY BUSINESS has added several new 
columns and departments, as well as a sharpened business 
focus in feature stories. 

The New Developments section has been expanded to ad¬ 
dress more issues and trends. For example, this month’s top¬ 
ics range from the companies behind the hand-held scanners 
used by Federal Express and Emery, to the latest advances in 
plastic engines. 

We introduce three new columns: Japan Watch, Comput¬ 
ers, and The Law. Also new this month is a section called 
Market Watch, which has several parts. New Companies 
notes the latest startup high-technology companies, includ¬ 
ing their backers, their products, and background on compa¬ 
ny principals. In Mergers and Acquisitions you’ll find out 
who has bought whom. Joint Ventures describes which com¬ 
panies have combined efforts and why. Contracts Awarded 
lists the winners of high-technology contracts. 

We will run regular, in-depth interviews with leaders in 
technology. This month, Assistant Managing Editor Jeffrey 
Zygmont interviews TRW Chairman and CEO Ruben Mettler. 

We go beyond just reporting technological news. In this 
month’s cover story, for example, an exclusive survey of top 
analysts names the most likely takeover targets in the semi¬ 
conductor industry. Plus, we have added a company index to 
help you find out what the companies you follow are up to. 

Our magazine has been redesigned to help clarify informa¬ 
tion and make it easier to find. The changes are not just cos¬ 
metic. Designer Reilly Sierra and Art Director Anne McAu- 
liffe have been working for many weeks perfecting better 
ways to convey information. 

But our objective remains the same—to give you the infor¬ 
mation edge for the information age. Having that edge 
should help you profit by making informed corporate deci¬ 
sions or financially rewarding personal investments. 


Charles L. Martin, Jr. 
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The fast, easy and low cost way to 
meet the challenges of today’s 
electronics. A unique learning series 
that’s as innovative as the circuitry it 
explains, as fascinating as the 
experiments you build and explore. 

From digital logic to the latest 32-bit 
microprocessor, the McGraw-Hill Contemporary 
Electronics Series puts you into the electronics 
picture one easy step at a time. Fifteen unique 
Concept Modules, sent to you one every 4-6 
weeks, give you a handle on subjects like optoelec¬ 
tronics, robotics, integrated circuits, fiber optics, 
and more. 

Each Concept Module goes right to the heart 
of the matter. You waste no time on extraneous 
material or outdated history. It’s a fast, efficient, 
and lively learning experience... a non-traditional 
approach to the most modem of 
subject matter. 

Unique 
Interactive 
Instraction 

With each module, 
you receive a McGraw- 
Hill Action Audio Cassette, 
a dynamic discussion that 
drives home the key facts 
about the subject. Your learn¬ 
ing experience is vividly reinforced 


with generously illustrated text and actual electronic 
experiments. Indexed binders organize your 
material for convenient referral. 

Perform Experiments in 
Contemporary Electronics 

Throughout your series, laboratory exper¬ 
iments reinforce every significant point. This 
essential experience... dynamic, hands-on 
demonstrations of theory in practice... will help 
you master principles that apply all the way up to 
tomorrow’s latest VLSI (Very Large Scale 
Integrated) circuitry. 

In your very first module, you’ll use 
integrated circuits to build a distal oscillator, 
verifying its operation with a light emitting diode 
(LED). Later, you’ll do “hands-on” trouble¬ 
shooting using the pocket-sized multimeter 

included as part of your electronic test 
equipment. 

With your first module. 
Contemporary Circuits and 
Components, youll build this 
soldetless breadboaiding 
system. In the remain¬ 
ing 14 modules, 
youll create 
increasingly com¬ 
plex circuits easily 
and quickly, bringing 
today’s electronics 
concepts to life. 


For Anyone Interested in Electronics 

The Contemporary Electronics Series is 
designed for anyone from hobbyist to professional. 
It’s the quickest, most convenient, probably least 
expensive way to get into and enjoy the excitement 
of today’s electronics. And the only one that gives 
you “hands-on” experience. 

15-Day No-Risk Trial 

To order your first module. Contemporary 
Circuits and Components, send the coupon today. 
If you decide to keep the first module, pay just 
$19.95 plus $2.25 shipping and handling—or 
return the first module within 15 days and pay 
nothing with no further obligation. 


I Mail Coupon to: 

I Contemporary Electronics Series 
I McGraw-Hill Continuing Education Center 


'^8 


m interested in learning contemporary 
lies. Piease send me the first module in the series 
I for 15 days’ free examination along with future modules 
I under the terms described in the accompanying ad. 


All oiders subject to approval and payable in U.S. 1 
Available in U.S. and Canada only. 
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The New Developments section has been expanded to ad¬ 
dress more issues and trends. For example, this month’s top¬ 
ics range from the companies behind the hand-held scanners 
used by Federal Express and Emery, to the latest advances in 
plastic engines. 
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The fast, easy and low cost way to 
meet the challenges of today’s 
electronics. A unique learning series 
that’s as innovative as the circuitry it 
explains, as fascinating as the 
experiments you build and explore. 

From digital logic to the latest 32-bit 
miaoprocessor, the McGraw-Hill Contemporary 
Electronics Series puts you into the electronics 
picture one easy step at a time. Fifteen unique 
Concept Modules, sent to you one every 4-^ 
weeks, give you a handle on subjects like optoelec¬ 
tronics, robotics, integrated circuits, fiber optics. 

Each Concept Module goes right to the heart 
of the matter. You waste no time on extraneous 
material or outdated history. It’s a fast, efficient, 
and lively learning experience... a non-traditional 
approach to the most modem of 
subject matter. 

Unique 
Interactive 
Instruction 

With each module, 
you receive a McGraw- 
Hill Action Audio Cassette, 
a dynamic discussion that 
drives home the key facts 
about the subject. Your learn¬ 
ing experience is vividly reinforced 


with generously illustrated text and actual electronic 
experiments. Indexed binders organize your 
material for convenient referral. 

Perform Experiments in 
Contemporary Electronics 

Throughout your series, laboratory exper¬ 
iments reinforce every significant point. This 
essential experience... dynamic, hands-on 
demonstrations of theory in practice... will help 
you master principles that apply all the way up to 
tomorrow’s latest VLSI (Very Large Scale 
Integrated) circuitry. 

In your very first module, you’ll use 
integrated circuits to build a distal oscillator, 
verifying its operation with a light emitting diode 
(LED). Later, you’ll do “hands-on” trouble¬ 
shooting using the pocket-sized multimeter 

included as part of your electronic test 
equipment. 

With your first moduie, 
Contemporaiy Circuits and 
Components, youli buiid this 
solderless bteadboarding 
system, in the remain¬ 
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incteasingiy com- 
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For Anyone Interested in Electronics 

The Contemporary Electronics Series is 
designed for anyone from hobbyist to professional. 

It’s the quickest, most convenient, probably least 
expensive way to get into and enjoy the excitement 
of today’s electronics. And the only one that gives 
you “hands-on” experience. 

15-Day No-Risk Trial 

To order your first module. Contemporary 
Circuits and Components, send the coupon today. 

If you decide to keep the first module, pay just 
$19.95 plus $2.25 shipping and handling—or 
return the first modide within 15 days and pay 
nothing with no further obligation. 

^Mail Coupon to: 

I Contemporary Electronics Series 

I McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue ^ 
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I YES, I’m interested i 

* electronics. Please send me the first module in the series 
I for 15 days’ free examination along with future modules 
I under the terms described in the accompanying ad. 
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Portrait 
of the Great 
American Investor 




You wouldn’t know it to look at him. But he has an 
investment plan that’s working, even though he’s not. 

From Elm Street to Wall Street, people all over America are 
discovering that U.S. Savings Bonds have changed. 

When held for five years or more. Bonds pay competitive 
rates, like money market accounts. They’re also free from 
state and local income tax. Find out more, call anytime 
1-800-US-BONDS. ^ 


<1.5. SAVINGS BONDS 

THE GREAT AMERICAN INVESTMENT 

Bonds held less than five years earn a lower rate, A public service of this publication, 
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When you have Thnipa as your 
business location, you have access 
to a large, skilled labor force. You 
have an airport rated the country's 
best. An important consideration if 
your top people appreciate ease 
of travel. 

When you have Thmpa, you have 
an excellent educational system. 
Today's executive demands it for his 
family. You have a commitment to 
the arts that includes one of the 
finest performing arts facilities in 
the country. 

When you have Ihmpa, you have 
an mtemational playground blessed 


with beautiful weather year 'round. 
And you have an accounting 
department that will be thrilled 
with our tax structure, our low cost 
of living and consistently low 
energy costs. 

And in Thmpa, you now have an 
impartial, comprehensive and 
totally confidential source of 
information for your company. 
'Ihmpa Electric. Mail the coupon or 
call R. Clayton Dickinson, Jr., Vice 
President-Economic Development 
(813-228-4312). We'll tell you the 
whole story, and we won't be 
blowing smoke. 
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information kit. 
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appear on high-quality paper. 

(A minimum order for black-and- 
white reprints is 250 copies; for 
color, 1000 copies.) 

For more information and price 
quotes, contact Jennifer Bat- 
tikha. Syndicate Sales Manager, 

at HIGH TECHNOLOGY BUSINESS, 214 
Lewis Wharf, Boston, MA 02110, 
(617) 723-6611. 


■ Superconducting Possibilities 

I HAVE DELIGHTEDLY observed that re¬ 
cent editions of your magazine have 
contained items of particular relevance 
to my interests; your article on super¬ 
conducting is exceptionally so. This ex¬ 
cellent piece perceptively and in detail 
links and interrelates the new supercon¬ 
ductivity discoveries with the vaunted 
Superconducting Super Collider (SSC) 
project. 

The SSC project should not proceed as 
planned by the Department of Energy, 
using the obsolete current design based 
on old superconducting technology. In¬ 
stead, efforts should be first focused on 
accelerating R&D efforts on the new su¬ 
perconductors to the point of commer¬ 
cialization, and use the fruits of these 
efforts to redesign and construct the 
SSC. It is folly to encourage further de¬ 
velopment of existing superconductiv¬ 
ity technology when it is apparent that 
the newly developing science offers far 
greater potential. Delay of the SSC for a 
few years to ensure incorporation of 
this new science is justified under these 
circumstances. 

In sum, let’s use government funding 
now targeted for the SSC to accelerate 
the creation of technology from the sen¬ 
sational new superconductor science. 
Time enough to build the SSC when this 
first priority is accomplished. 

David Allen Roth 
Kingwood, Texas 

THE DISCOVERY OF materials that allow 
superconductivity at relatively warm 
temperatures opens the possibility of 
using the earth’s magnetic field to pro¬ 
pel earth-orbiting spacecraft. 

Inasmuch as the earth is surrounded 
by a magnetic field, it should be possi¬ 
ble to develop large amounts of electric 
energy in a spacecraft by means of 
wires made from these new materials. 
Using new developments in materials 
for creating magnetic fields, it may be 
possible to generate large enough mag¬ 
netic fields that can oppose or be at¬ 
tracted to the earth’s magnetic field to 
serve as a means of propulsion. 

I realize that this is a far-out supposi¬ 
tion, but one hopes that someone in the 


Defense Department is investigating 
this possibility. It would seem to have 
application to the SDI satellites. 

EJ. Bataille 
Walnut Creek, California 

■ GE Part of Camcorder Market 

REGARDING THE article On camcorders in 
your July 1987 issue: The author made a 
rather glaring omission in talking about 
companies in the camcorder market— 
the RCA and GE contribution! Accord¬ 
ing to the March 30,1987, issue of Tele¬ 
vision Digest, which ran a camcorder 
market-share survey, RCA is the num¬ 
ber-one-selling brand in the U.S. with 18 
percent of the market, and GE is tied for 
third at seven percent. Both brands, 
owned by General Electric, therefore 
account for one out of every four cam¬ 
corders sold in America. 

Judy Fleming, 
Manager, News and Information 
GE/RCA Consumer Electronics, 
Indianapolis, Indiana 

■ Home Movies 

ABOUT YOUR article in June 1987 on new 
film technology: The fact that revenues 
of a billion dollars a month for the video¬ 
tape-rental and pay-TV industries have 
not cut into movie-theatre box-office re¬ 
ceipts can be interpreted in two ways. 
First, being able to see movies from 
start to finish without commercial 
breaks may have reawakened in poten¬ 
tial moviegoers the realization of just 
how good movies are when they are 
seen without interruption. Second, 
those huge video and pay-TV receipts 
point up what an incredibly lousy job 
movie studios and exhibitors have done 
in selling their product in its traditional 
venue—the movie theater. 

Come back in five years. Ten million 
homes will have a big-screen projection 
television with surround-sound and 
some form of higher-than-broadcast- 
definition system. I’m betting the fu¬ 
ture improved delivery of taped and 
filmed programming will take place in 
the home, not in the movie theater. 

Jack Frost, Projectionist 
Oakridge Cineplex Cinemas 
Vancouver, Canada 
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■ Better Ways to Teach Engineering 

RE: “MORE SCHOOLING for Tomorrow’s 
Engineers,” which appeared in the July 
issue of your magazine: 

Clearly the present ways of engineer¬ 
ing education are inadequate and must 
be changed. However, restraining the 
engineer from entering industry for 
one more year is not the right direction. 

The way to improve engineering edu¬ 
cation is to expedite access to practical 
engineering experience, not delay it. 
Maintain the meticulous defining of 
theories, but prove the relevancy of 
each theory by showing how it will be 
applied to real future problems. (Educa¬ 
tors will say that this is now practiced, 
but recent graduates report otherwise.) 

Do not assign problems that degener¬ 
ate into practice of the mechanics of 
problem solving. Assign real-world 
problems that demonstrate the impor¬ 
tance, not just the use, of the theory. 
Reduce the significance now given to 
finding the answer. Coordinate and in¬ 
tegrate with industry. Bring working 
engineers with real problems into the 
classroom. Send the students (not just 
the professor) into industry to view real 
problems and to participate in their so¬ 
lution. (Not a co-op program. The stu¬ 
dents must do engineering, not filing.) 
Show them how professional engineers 
must apply engineering judgment, and 
expose them to the effects of budget 
and schedule constraints. 

Include courses on business commu¬ 
nications, technical writing, and project 
management. Add short courses on 
business management and economics. 

The term should not be longer, but 
the activity should be more intense. We 
need productive (experienced) engi¬ 
neers, not naive (student) engineers. 
History shows that the former is at¬ 
tained by exposing the latter to the real 
engineering business world. We either 
teach them now, or teach them later. 

Roger L. Summers, RE. 

IR&D Technologies 
Dayton, Ohio 


We welcome comments from our readers. Please 
address letters to Editor, HIGH TECHNOLOGY 
BUSINESS, 214 Lewis Wharf, Boston, MA 02110. 



When the Bureau of Engraving and Printing opens 
its first U.S. currency printing plant outside of Wash¬ 
ington, D. C., in 1989, it will be in Fort Worth, Texas. 
Fort Worth’s central location makes it perfect for a 
plant to serve the Western U.S. And close proximity 
to the D/FW International Airport puts the new plant 
a short i^t away from the federal reserve bank 
dries it will serve. 

Fort Worth offers an attractive lifestyle, with no 
dty or state income tax. A high quality labor pool is 
available for local hiring, and the dty mil app^ to 
your relocating employees, with ample housing, 
outstanding health and educational insriturions, a 
rich cultural heritage and a variety of sports and 
recreational opportunities. 

We’d like to tell you more about 
why the Bureau of Engraving 
and Printing and other major 
companies dedded to make 
their money in Fort Worth. Con- 
tact Wayne Sterling, Fort Worth 
Chamber of Commerce, today at 
(817)336-2491. 


In Fort Worth, Some People Will Make 
More Money In One Day Than All Of The 
Companies In America Combined. 


i information about locating your company in Fort Worth, complete the infoimation below and send to Fort Worth 
Chamber of Conmerce; 700 Tlirockmorton Street; Fwl Worth, Texas 76102-5073. 

_Title_ 


Company. 
Address _ 
City_ 


FortWorth 
























■ HIGH TECHNOLOGY BUSINESS ■ 


NewDevelopiiieiits 


Issues, products 
and advances 
that help create 
new opportunities 
for high-tech 
businesses 


m New GTE transistor-making 
process may lead the company into a 
new business arena 

■ Liquid-crystal shutter printer 
takes on fast-selling laser models 

■ Biotech companies explore 
potential for new protein 


Scanners Seek More 
Delivery Deals 

B ack when Federal 
Express decided to 
equip its army of package- 
delivery drivers with bar¬ 
code scanners, it asked 
Handheld Products to design 
“something with eight kilo¬ 
bytes of RAM that’s smaller 
than a baseball bat,” recalls 
Handheld’s marketing direc¬ 
tor, Jeff Osborne. The result 
is the palm-sized bar-code 
scanner and microcomputer 
that has suddenly become a 
common sight in offices us¬ 
ing overnight couriers. 

Drivers scan bar-code 
identification labels on pack¬ 
ages as they pick them up, 
and enter additional informa¬ 
tion such as the name and ad¬ 


dress of sender and receiver. 
Additional scans during 
transit and upon delivery 
build a complete history for 
each parcel. Back in their 
trucks, drivers set the scan¬ 
ners into communications 
cradles that store entries. 
Federal Express even trans¬ 
mits the data back to the 
truck’s terminal, giving man¬ 
agers instant reports on the 
activities of their fleets. 
Eventually the data gets fed 
into a central mainframe 
computer, where it’s avail¬ 
able system-wide. 

Federal Express uses Su¬ 
pertracker, a customized 
version of Handheld’s 
Microwand scanner. Hand¬ 
held, based in Charlotte, 
N.C., got the contract two 
years ago, and by year’s end 
all 16,500 Federal Ex¬ 
press drivers will be 
equipped with Super¬ 
trackers, which cost 
about $1,000 each. 

Telxon of Akron, 
Ohio, in January re¬ 
ceived a $3.5-million 
contract to supply 
Emery with a scan- 
system. The sys¬ 
tem, now in full oper¬ 
ation, consists of 
more than 3,000 
Telxon 620 PTCs 
(Portable Teletran¬ 
saction Computers). 

The trade group 
Automatic Identifi¬ 
cation Manufactur¬ 
ers estimates that 
the parcel-delivery 
market for hand-held 
scanners stands at 


$20 million. The market has 
not grown as quickly as ex¬ 
pected, but the industry re¬ 
mains optimistic, cheered by 
such indications as United 
Parcel Service’s test of a 
scanner system. “It’s just a 
question of when other pack¬ 
age-delivery companies will 
begin to use the scanners,” 
says George Goldberg, pub¬ 
lisher of the industry news¬ 
letter Scan. 


Tiny Beads Clean 
Industrial Waste 

OMBINING magne¬ 
tism with biology. 
Cape Cod Research of Buz¬ 
zards Bay, Mass., is licens¬ 
ing a new technique for recy¬ 
cling valuable materials and 
filtering hazardous wastes. 
The company impregnates 
tiny magnetized plastic 
beads with microorganisms 
to create magnetic biosor¬ 
bents. The beads are then 
dumped into liquids that con¬ 
tain waste. The microorgan¬ 
isms selectively latch on to 
elements to be removed from 
the solution; magnets then 
gather and remove the 
beads. 

According to Cape Cod Re¬ 
search, this advance may 
open new markets for com¬ 
panies that can produce and 
supply the biosorbents to 
manufacturers. The beads 
may be used to remove low i 
levels of radioactive waste or | 
traces of heavy metals from | 
mining and industrial waste | 
streams. In the United S 



Computerized bar-code scanners are attracting 
buyers among package-delivery companies. 
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States alone, industry 
spends $5 billion annually on 
the removal and treatment 
of hazardous and toxic 
waste, an amount expected 
to double by 1990. The rela¬ 
tively low cost of the beads 
($200/ton) combined with the 
ease of removal may also 
make them suitable for rapid 
cleanup of accidental spills 
of hazardous substances. 


Plastic Engines 
Go Commercial 

T wo CANADIAN entre¬ 
preneurs are getting 
ready to commercialize a 
small gasoline engine made 
of plastic. If this engine does 
all its makers claim, it may 
radically change the market 
for low-horsepower en¬ 
gines—a market that con¬ 
sumes 32 million units in 
North America every year. 

The Plastic Engine Tech¬ 
nology Corp. (Petco) of 
Kingston, Ontario, has come 
up with a design that lets its 
two-stroke engines run cool¬ 
er. As a result, they can be 
made largely of injection- 
molded plastic. In addition to 
being lightweight, the plas¬ 
tic components come out of 
their molds true to shape, 
and thus do not need expen¬ 
sive machining. This cuts 
production costs by 70 per¬ 
cent per engine, claims 
Petco. Therefore a Petco en¬ 
gine used for, say, a portable 
weed trimmer (three million 
of them are sold each year) is 
expected to sell to manufac¬ 
turers for $50; conventional 
engines start at $90. 

Petco was founded by 
President Gerry McKendry 
and Vice President Lee Til¬ 
ley in 1985. Tilley says Petco 
is currently negotiating with 
several manufacturers who 
may use the engines in their 
products. “By April 1988 
i we’ll be mass-producing five 
I engine types,” he says. 



Paralyzed muscles move again, with the REGYs exerciser. 


Paralysis Treatment 
Hits the Market 

S EVERAL YEARS AGO, 
a potential break¬ 
through in the treatment of 
paralysis aired on 60 Min¬ 
utes and was the theme of a 
TV movie. A team at Ohio’s 
Wright State University 
had demonstrated that elec¬ 
trodes fired by computers 
can cause paralyzed muscles 
to move, raising hopes that 
people with spinal-cord inju¬ 
ries might walk again. 

Now, Computerized Func¬ 
tional Electrical Stimulation 
machines are being manu¬ 
factured and marketed by 
Therapeutic Technologies of 
Alpha, Ohio. Paralysis vic¬ 
tims pedal the exercisers; a 
microcomputer receives 
feedback from sensors in the 
machine and controls the 
electrodes’ firing. 

’Two systems are avail¬ 
able. The $36,500 REGYS I 
(Rehabilitation Exercise 
Gym System) is most com¬ 
monly used in hospitals un¬ 
der a doctor’s supervision. 
The $18,800 ERGYS I, which 
is suitable for home use, can 
be controlled by a handi¬ 


capped person. The company 
has sold about 125 ERGYS 
machines after nearly 18 
months on the market, and 
about 65 REGYS models 
since December 1984. 

The machines have not 
taken off as quickly as Ther¬ 
apeutic had hoped. Because 
the technology is so revolu¬ 
tionary, insurance compa¬ 


nies have been slow to 
approve treatments using 
the machines, says a com¬ 
pany spokesman. In re¬ 
sponse, Therapeutic set up 
its own office to process in¬ 
surance claims. The compa¬ 
ny expects better acceptance 
of electrical muscle stimula¬ 
tion as more Insurers are ex¬ 
posed to it. 


Computer Maps 
Spot Sales Trends 

A new geographic- 

analysis program lets 
businesses merge their data¬ 
bases with digital maps. De¬ 
signed for personal comput¬ 
ers, the Map Information 
Display and Analysis Sys- 



Computer maps help business. 


tern, or MIDAS, displays spe¬ 
cific street addresses from 
the user’s data, creating an 
electronic “pin map.” A real- 
estate broker, for instance, 
may use the system to dis¬ 
play locations of available 
two-story houses priced 
from $145,000 to $150,000. 
The system also provides 
printouts. 

Developed by Mapping In¬ 
formation Systems of Troy, 
N.Y., the $750 software pack¬ 
age can be purchased with 
digital maps for more than 
300 metropolitan areas. The 
maps cost $300 to $2,000 
apiece. 

MIDAS can also track geo¬ 
graphic trends. For example, 
a retailer could pinpoint 


neighborhoods in which 
many of its steady custom¬ 
ers live. It could then tailor 
an advertising campaign to 
the area. 

The company already has 
sold MIDAS to civic plan¬ 
ners, cartographers, re¬ 
searchers, sales managers, 
and professionals in such 
governmental arenas as 
public safety and transpor¬ 
tation, according to Sean 
O’Sullivan, Mapinfo presi¬ 
dent. For example, a New 
Jersey survey firm uses the 
system to index completed 
surveys and reduce duplica¬ 
tion of effort. 

MIDAS can be used on an 
IBM PC or compatible per¬ 
sonal computer. 
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■ NEW DEVELOPMENTS ■ 


Sensors Analyze 
Foot Ailments 

A thletes as well as 
people who have foot 
problems may want to seek 
out the Emed System, a com¬ 
puterized device that mea¬ 
sures pressure under the 
foot. Sensors in the system’s 
measuring platform gauge 
the load; a sensor insole in a 
shoe may also be used. The 
computer displays a color- 
coded chart that indicates 
where weight falls. 

Using this infor¬ 
mation, physicians 
can prescribe cor¬ 
rections for such 
conditions as knock 
knees. In addition, 
the device helps de¬ 
tect symptoms of 
gangrene, ulcers, 
bone atrophy, and 
joint deterioration. 

Gait analysts can 
study stresses on 
gthe entire skeletal 
i system; such re¬ 


search could lead to advances 
in joint replacement and pros¬ 
thesis design. 

Another promising appli¬ 
cation is in sports medicine. 
Emed can show athletes the 
best shoe design for a partic¬ 
ular activity, and ski-boot 
makers can create better de¬ 
signs that minimize injuries. 

Novel, a company in Mu¬ 
nich, West Germany, has 
sold at least 27 Emed sys¬ 
tems internationally to clin¬ 
ics and hospitals, universities, 
and shoe manufacturers. 



The Emed foot analyzer shows how 
weight bearing on a diabetic foot 
differs from a normal foot. 



New transistor wafers may mean a new business for GTE. 


Silicon Wafers Cut 
Processing Costs 

ESEARCHERSatGTE’s 
laboratory in Waltham, 
Mass., have developed a new 
way to make silicon chips that 
can be used for transistors— 
those ubiquitous power¬ 
switching devices that find 
their way into a host of elec¬ 
trical appliances. The discov¬ 
ery may lead GTE into the 
transistor business. 

With conventional meth¬ 
ods, electric connectors are 
implanted onto the surface 
of silicon wafers used in 
transistors. However, GTE 
adds the metal tantalum disi- 
licide to molten silicon before 
it is formed into silicon bars. 
When the bars are sliced into 
wafers, the wafers have mi¬ 
croscopic metal threads run¬ 
ning through them. 

The company claims that 
transistors formed by this 
process can handle higher 
power because the connec¬ 
tions run the whole thickness 
of the wafer. Also, the built- 
in threads reduce processing 
costs because connectors do 
not have to be added—a step 
that requires clean-room con¬ 
ditions, GTE claims. 

What’s more, the new sili¬ 
con chips are sensitive to 
light, important in such ap¬ 
plications as electronic cam¬ 


eras, optical communication 
systems, and solar-energy 
equipment. 

A GTE spokesman says 
the company is currently 
studying whether to license 
the new process or produce 
transistors itself. 


Another Printer 
Takes on Lasers 

ASER PRINTERS have 
unseated daisywheel 
and dot-matrix printers in 
many businesses. Now other 
page-printer technologies 
are challenging lasers for a 
piece of a market that’s ex¬ 
pected to grow by more than 
40 percent this year, with a 
total of 420,000 printers sold. 

The latest entry is the 
CrystalPrint VIII by Data 
Technology of Santa Clara, 
Calif. Like other page print¬ 
ers, CrystalPrint deposits 
text and graphics on a rolling 
drum that transfers them to 
the page. But instead of us¬ 
ing a laser to put the image 
on the drum, a row of tiny 
liquid-crystal shutters are 
opened and closed by a mi¬ 
croprocessor to admit light 
from a fluorescent lamp. 

Such new entries face an 
uphill struggle. Hewlett- 
Packard’s LaserJet line 
owns more than 80 percent 
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Is on eye drops. 

currently testing its 
duct on animals, and 
begin human tests 
year. The company 
completed an $84- 
imited research and 
ment project with 
i^ebber. Amgen re- 
! rights to market its 
“The biggest obsta- 
face will be demon- 
its clinical applica- 
ays Dr. Philip Whit- 
Lmgen’s director of 
In In ' planning. “This is 
vQliy opportunity.” ■ 



Mathmatica of Lakeland, 
Fla. Tested and certified by 
the University of Miami’s 
School of Architecture, the 
program turns a computer 
drawing of a building, com¬ 
bined with a photograph of 
its proposed construction 
site, into a video image of 


matica developed the soft¬ 
ware in collaboration with 
the university. The compa¬ 
ny expects to sell about 7,000 
copies this year, priced from 
$5,000 to $10,000. 

■ Small companies that 
want to do independent 
market research, and oth- 


field. Shamrock’s $395 Peo- 
plefacts program helps 
people create question¬ 
naires. The program helps 
devise questions and set up 
the form. When a larger 
questionnaire is necessary, 
the Survey System from 
Creative Research Sys- 


D track of tele-flo- 
isactions among 
?eleflora of Los 
has designed the 
item, a business 
ion of CD-ROM 
discs with read- 
nory). For $2,150 
'month lease), flo- 
4CDM8 ^ personal com- 
id software. The 


disks carry a directory of 
florists in Teleflora’s 1,800- 
shop network, enabling us¬ 
ers to locate other subscrib¬ 
ers and identify their 
services. The system also 
indicates the number of 
times another shop has 
sent the florist business. 
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■ NEWDEVE 


Sensors Analyz 
Foot Ailments 

THLETES as 
^^people who hi 
problems may want 
out the Emed Systen 
puterized device th 
sures pressure un 
foot. Sensors in the s 
measuring platforn 
the load; a sensor in 
shoe may also be ui 
computer displays 
coded chart that i 
where weight falls. 

Using this infor¬ 
mation, physicians 
can prescribe cor¬ 
rections for such 
conditions as knock 
knees. In addition, 
the device helps de¬ 
tect symptoms of 
gangrene, ulcers, 
bone atrophy, and 
joint deterioration. 
Gait analysts can 
study stresses on 




The Emed foot analyzer shows how 
weight hearing on a diabetic foot 
(left) differs from a normal foot. 


of the wafer. Also, the built- 
in threads reduce processing 
costs because connectors do 
not have to be added—a step 
that requires clean-room con¬ 
ditions, GTE claims. 

What’s more, the new sili¬ 
con chips are sensitive to 
light, important in such ap¬ 
plications as electronic earn¬ 


ing a laser to put the image 
on the drum, a row of tiny 
liquid-crystal shutters are 
opened and closed by a mi¬ 
croprocessor to admit light 
from a fluorescent lamp. 

Such new entries face an 
uphill struggle. Hewlett- 
Packard’s LaserJet line 
owns more than 80 percent 
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of the market, and Apple 
Computer’s Laser Writer, 
about 15 percent. But Data 
Technology’s director of 
strategic planning, Michael 
Sugihara, points out that 
the market’s 40-percent 
growth rate is expected to 
continue for the forseeable 
future, opening up new terri¬ 
tory for latecomers. 

A price war may be brew¬ 
ing. With the least expensive 
page printers, such as one 
from Okidata, hovering 
around $1,200, a push is on to 
bring out a model priced un¬ 
der $1,000. Rumor has it that 
Hewlett-Packard will have 
such a price leader by year’s 
end. Data Technology may 
beat its larger rival, howev¬ 
er. Sugihara says the compa¬ 
ny plans to introduce a 
broader spectrum of liquid- 
crystal-shutter models with¬ 
in about six months. 


Genetics Companies 
Find Healing Protein 

H uman tests of a nat¬ 
urally occurring pro¬ 
tein that may help wounds 
heal faster are beginning. 
Food and Drug Administra¬ 
tion approval for the protein, 
called epidermal growth fac¬ 
tor (EOF), is expected within 
two years, and widespread 
availability of the protein 
should follow within five 
years. During that period, 
EGF may become the pre¬ 
ferred treatment for bum 
victims. Animal trials show 
that the protein doubles the 
rate of skin regeneration 
with no visible side effects; it 
also aids in cornea regrowth. 
In a report released earlier 
this year, the consulting firm 
of Arthur D. Little said EGF 
by 1990 will become a stan¬ 
dard for healing surgical in¬ 


cisions. If EGF cut one day 
off the average hospital stay 
for each of the more than 21 
million surgical patients 
treated annually, savings 
would total $4 billion. 

One EGF manufacturer. 
Creative Biomolecules of 
Hopkinton, Mass., is begin¬ 
ning tests on humans this 
fall and is shopping for out¬ 
side distributors. 

Last October Chiron of 
Emeryville, Calif., began hu¬ 
man tests of EGF eye drops 
to treat cornea abrasions. 
Chiron has signed a major 
marketing and development 
agreement with Ethicon, a 
Johnson & Johnson subsid¬ 
iary. William Anderson, 
Chiron’s vice president of fi¬ 
nance, forecasts that its EGF 
product will capture 40 to 60 
percent of the projected $1- 
billion annual market. 

Amgen of Thousand Oaks, 



■ Architects and designers 
stand to make better aes¬ 
thetic judgments, attract 
clients, and appease zoning 
boards by using image-pro¬ 
cessing software from 
Mathmatica of Lakeland, 
Fla. Tested and certified by 
the University of Miami’s 
School of Architecture, the 
program turns a computer 
drawing of a building, com¬ 
bined with a photograph of 
its proposed construction 
site, into a video image of 


the facility. Because the im¬ 
ages are generated from 
digital data, they can be 
electronically manipulated 
to show the building from 
different vantages. Math¬ 
matica developed the soft¬ 
ware in collaboration with 
the university. The compa¬ 
ny expects to sell about 7,000 
copies this year, priced from 
$5,000 to $10,000. 

■ Small companies that 
want to do independent 
market research, and oth¬ 


ers who conduct surveys, 
can now get lower-priced 
survey software from San 
Diego’s Shamrock Press. 
Like other computer pro¬ 
grams in this growing 
field. Shamrock’s $395 Peo- 
plefacts program helps 
people create question¬ 
naires. The program helps 
devise questions and set up 
the form. When a larger 
questionnaire is necessary, 
the Survey System from 
Creative Research Sys- 



Biotech bets on eye drops. 


Calif., is currently testing its 
EGF product on animals, and 
plans to begin human tests 
within a year. The company 
recently completed an $84- 
million limited research and 
development project with 
Paine Webber. Amgen re¬ 
tains the rights to market its 
product. “The biggest obsta¬ 
cle we face will be demon¬ 
strating its clinical applica¬ 
tions,” says Dr. Philip Whit- 
come, Amgen’s director of 
strategic planning. “This is 
an enormous opportunity.” ■ 


terns of Petaluma, Calif., 
can handle up to 32,000 
questions. Survey soft¬ 
ware is attracting an ex¬ 
panding market from such 
corners as marketing, cus¬ 
tomer service, large orga¬ 
nizations, catalogers, and 
consultants. 

■ To keep track of tele-flo¬ 
rist transactions among 
shops. Teleflora of Los 
Angeles has designed the 
DoveSystem, a business 
application of CD-ROM 
(compact discs with read¬ 
only memory). For $2,150 
(or a $70/month lease), flo¬ 
rists get a personal com¬ 
puter and software. The 
disks carry a directory of 
florists in Teleflora’s 1,800- 
shop network, enabling us¬ 
ers to locate other subscrib¬ 
ers and identify their 
services. The system also 
indicates the number of 
times another shop has 
sent the florist business. 




















I’d like more information 
on how TELEPOST adds speed 
and impact to my important 
messages. 

Name- 

Title_ 

Company_ 

Address_ 

City- 

State_Zip- 

Telephone_ 

Nature of business__ 



HIGH-IMPAG COMMUMCAHONS 
IHAT MEAN BUSINESS 

1951 Kidwell Drive, Vienna, VA 22180 | 


TELEPOST priority message 
system is the smartest way to 
produce and deliver press releases, 
direct marketing letters, market 
research surveys, and other urgent 
correspondence. 

TELEPOST can handle mail¬ 
ings of 100,10,000, or even 100,000 
pieces within hours of your re¬ 
quest, yet it’s so easy to use. And 
TELEPOST costs up to 50% less 
than Western Union or MCI Mail. 

Simply give TELEPOST your 
message and your mailing list in 
the form most convenient iovyou— 
hard copy, personal computer, 
magnetic tape, direct computer in- 
terfece, or facsimile. TELEPOST 
then prints your message on high- 
impact stationery or on your own 
letterhead, adds your inserts, and 
sends it out in the same day’s first 


class mail. 

TELEPOST is a quick, con¬ 
venient, and cost-effective method 
for generating press releases and 
fundraising letters in any quantity, 
large or small. And the high- 
impact look of a TELEPOST mes¬ 
sage means that more of your 
releases, market research surveys, 
and direct mail pieces will be opened 
and processed. 

For complete infomation on 
how TELEPOST can add punch 
to your marketing and publicity 
mailings, call Jackie Hayes or 
send in the coupon. 

1-800-368-4045 
(703) 790-0410 

(in Virginia) 


























COMPUTERS 


Rethinking the Mainframe 

SELLERS' RECENT WOES HOLD 
MANY LESSONS 


■ By Clinton Wilder 

T he great computer indus¬ 
try Slump of 1985-86 continues 
to fade in the rearview mirror 
for most leading manufacturers of 
large mainframes and midrange mini¬ 
computers. But as computer-system 
sellers try to recapture the growth 
rates of the early 1980s, they find them¬ 
selves in an industry that has fun¬ 
damentally changed. 

The transition in the mainframe- 
computer business can be traced 
through the acronym coined in 
the 1960s to describe IBM’s com¬ 
petitors—the BUNCH: Burroughs 
Corp., the Univac division of Sper¬ 
ry Corp., NCR Corp., Control Data 
Corp., and Honeywell, Inc. By the 
beginning of 1987, that moniker 
could arguably have been reduced 
to UC. But the U has a new mean¬ 
ing and the C—Control Data—has 
£ yet to sustain consistent profits af- 
1 ter two years of losses. 

I What happened? Burroughs ac- , 
S quired Sperry and renamed the t Ciii 
combined entity Unisys Corp. NCR has 
essentially forsaken the mainframe 
business and now focuses on transac¬ 
tion processing for the retail and finan¬ 
cial industries, and on minicomputers. 
Honeywell sold most of its computer 
business at a bargain-basement price to 
a joint venture called Honeywell Bull. 
Except for the federal-government 
computer unit it retained, Honeywell 
now develops and sells all of its comput¬ 
ers through Honeywell Bull, which is 
owned by Honeywell, majority partner 
Compagnie des Machines Bull of 
France, and NEC Corp. of Japan. 

Two pervasive trends among busi¬ 
ness computer users precipitated the 
breakup of the BUNCH. The first was a 
buying slowdown brought on by lower 
corporate capital spending, tax-reform 
uncertainty, and “indigestion” from the 


lOs. The second trend has been a 
change in the way corporate America 
performs data processing. Variously 
known as the microprocessor revolu¬ 
tion, distributed processing, or the rise 
of end-user computing, this trend has 
grown out of the advanced chip technol¬ 
ogy that squeezes more computing 
power into much smaller and cheaper 
computers. 



technology-buying binge of the early 


Even though IBM and most of the 
BUNCH companies (particularly Sperry 
and Honeywell) offered a minicomputer 
product line, their corporate focus and 
philosophy centered on mainframe pro¬ 
cessing. The competitive-technology 
battles were fought over speed, as com¬ 
panies touted faster, more powerful 
computers with better price/perfor¬ 
mance ratios. 

But the combatants often failed to 
address customer needs for better com¬ 
munication between systems, better 
links to personal computers, and the 
ability to run the same software on sev¬ 
eral systems. 

Mainframe companies suffered. For 
example, IBM saw its revenue from pro¬ 
cessors and related peripherals, most 
of which was mainframe-related, drop 
17% between 1984 and 1986. 

As the computer industry continues 


to climb out of the slump, the computer- 
system makers best positioned for busi¬ 
ness success are those wisely following 
these fundamental changes. IBM, 
through product announcements rang¬ 
ing from the 9370 midrange computer 
to the Personal System/2 microcomput¬ 
er, is sending the message that it recog¬ 
nizes the changes in the world it has 
ruled for years. 

Not that mainframes will disap¬ 
pear; a Paine Webber Inc. survey 
of 31 Fortune 500 companies earli¬ 
er this year found that buyers plan 
to increase their mainframe capac¬ 
ity by an average of 20% to 30% an¬ 
nually. But increasingly, such ma¬ 
chines will serve as the host for 
networked minicomputers. 

Digital Equipment Corp., IBM’s 
foremost competitor in the past 18 
months, continues to dazzle the in¬ 
dustry with systems in which all 
components can run the same soft¬ 
ware without modification. More 
than any other major systems 
company, DEC has ridden the 
small-is-beautiful, transaction-ori¬ 
ented computing trend to success. The 
company’s revenues for the nine 
months that ended March 29 were up 
24% from the same time a year earlier; 
profits also doubled. 

As the computer business heads to¬ 
ward a position as the world’s largest 
industry before the end of the century, 
it can look back on the past two years as 
a significant course correction. The 
trend toward different roles for main¬ 
frames will strengthen the industry in 
the long run, but companies that fail to 
heed that trend will undoubtedly pay 
the price. The fate of the once-mighty 
BUNCH—losses, consolidations, and 
overseas joint-venture spinoffs— 
should serve as a powerful lesson. ■ 


Clinton Wilder is a senior editor and col¬ 
umnist for the computer-industry sec¬ 
tion o/Computerworld. 
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JAPAN WATCH 


The Superconducting Sprint 

TRADE BARRIERS PROMPT 
JAPAN TO MOVE FAST 


■ By Kent Bowen 

T he world economy has 
changed. Commodities no long¬ 
er dominate trade; today, such 
factors as technological knowledge and 
practice determine the competitive 
edge. Advanced materials, the catalysts 
of new products and processes, figure 
prominently in the world of the future. 

The Japanese have responded to 
this change perhaps better than 
anyone by applying advanced ma¬ 
terials not only to high-tech prod¬ 
ucts, but also to the manufactur¬ 
ing processes of the major basic 
industries. One example: the new 
high-temperature superconduct¬ 
ing materials, which promise to 
revolutionize electrical and elec¬ 
tronic technologies. 

During a recent international 
conference in Japan on advanced 
materials, I spoke with academic 
and industrial leaders from Japan 
and several other nations. Acade¬ 
micians from leading Japanese 
universities expressed a deep com¬ 
mitment to keeping Japan at the fore¬ 
front of superconductivity. Immediate¬ 
ly after Tokyo University’s duplication 
of the major breakthrough in supercon¬ 
ductive research at IBM’s Zurich lab. 
Professor Shoji Tanaka of Tokyo Uni¬ 
versity warned his colleagues that sci¬ 
entific leadership must be maintained, 
or Japan would again be accused of be¬ 
ing “only implementors, and not cre¬ 
ators, of science.” 

While the academic community 
strives to sustain a leadership position 
in superconductivity science, Japanese 
businessmen have decided they must be 
first in the patent race. 

Sumitomo Electric provides an exam¬ 
ple of this aggressive approach—the 
company has reportedly applied for 
more than 400 Japanese patents on ce¬ 
ramic superconducting devices, pro¬ 
cesses, and compositions—equivalent 


to about 60 U.S. patents. The race to de¬ 
velop proprietary or protected technolo¬ 
gy may involve as many as 100 Japa¬ 
nese companies, which may be joined by 
about 20 national or regional govern¬ 
ment-supported laboratories. 

Japanese efforts focus on early com¬ 
mercialization. Because of the potential 
economic impact of superconducting ce¬ 
ramics, Japan’s Ministry of Inter¬ 


national Trade and Industry (MITI) 
has commissioned a planning study, 
and has also pushed to obtain commit¬ 
ments from industry and government 
to start a major program. However, 
the major manufacturers of supercon¬ 
ducting cable, electronics, and ad¬ 
vanced materials feel the commercial 
promise of these materials is too great, 
and the early commercialization and de¬ 
velopment of proprietary technology 
too critical, to be encumbered by the bu¬ 
reaucracy of a MITI program. Even so, 
my Japanese colleagues believe MITI 
will eventually establish a major pro¬ 
gram. This slowly evolving effort 
for a major MITI-sponsored supercon¬ 
ductor program with Japanese indus¬ 
try should not be confused with pro¬ 
grams already underway at the numer¬ 
ous MITI research labs scattered 
throughout Japan. 


The research activities of U.S. corpo¬ 
rations differ significantly from those 
of Japanese companies. Except for such 
corporations as IBM, AT&T, Du Pont, 
and GE, few U.S. companies have been 
able to commit substantial resources to 
superconducting materials. 

Unlike superconducting-cable com¬ 
panies in the U.S., seven major Japa¬ 
nese cable-manufacturing companies 
have the resources to be involved 
in the ceramic-superconductor 
business: Hitachi, Toshiba, 
Sumitomo Electric, Mitsubishi 
Electric, Kobe, Furakawa, and Fu- 
jikura. Electronics companies 
working on superconducting de¬ 
vices include NEC, Hitachi, NTT, 
Fujikura, Sanyo, Sony, and TDK. 
Many of these companies also 
have substantial technical and pro¬ 
duction resources in the area of 
ceramics. 

Japanese companies have been 
leaders in commercializing high- 
tech ceramics, and there is no rea¬ 
son to believe they will move slow¬ 
ly to commercialize the new 
superconducting ceramic materials. 
American companies may not reap all 
the possible benefits from advanced 
materials because they appear to be in¬ 
capable of finishing the job of rapid 
commercialization. 

The real or imagined economic pres¬ 
sures currently affecting U.S. compa¬ 
nies have created forces counter to the 
broad development of advanced materi¬ 
als for many non-defense and non-aero¬ 
space markets. Makers of devices and 
systems should recognize the impor¬ 
tance of advanced materials to a compa¬ 
ny’s competitive strategies, and appre¬ 
ciate the need to share with materials 
suppliers both the development costs 
and value added by such materials. ■ 


Kent Bowen is professor of materials 
science at the Massachusetts Institute 
of Technology. 
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Now, you can watch the latest 
in High Technology Business 
three times every business day. 



Introducing “High Technology 
Business Minute.” 

The importance of high technology to the 
business community demands more than just 
analysis and interpretation in print. So, we’ve 
developed the High Technology Business 
Minute, a television news report and 
commentary available to cable television 
subscribers oiFinancial News Network. Hosted 
by High Technology Business’editor/publisher 
Charles L. Martin, Jr., an acknowledged expert 
in the business applications of technology, the 


High Technology Business Minute airs three 
times each weekday between 6 am and 7 pm ET. 

Now, you can keep up with High Technology 
two ways. First, by reading the in-depth coverage 
and analysis of technology and its impact on 
business and investments in High Technology 
Business magazine. Second, by keeping abreast 
of late-breaking news by watching the High 
Technology Business Minute on FNN. 

Keep up with High Technology. 

Read “High Technology Business.” Watch 
the “High Technology Business Minute.” 



As inside 
as you can get. 
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THE LAW 


The Startup Insurance Trap 

MEETING LICENSING DEMANDS CAN KILL 


■ By Anne Simon Moffat 

M EDSENTRY makes tiny 
water beds that could help 
save the lives of premature 
babies. An air pump sloshes water 
around in irregular wave patterns, sim¬ 
ulating conditions inside the uterus and 
presumably easing the newborn’s ad¬ 
justment to the world. The novel water 
bed fits in standard incubators. 

The product may not make it to 
market, however. The small com¬ 
pany, run by the husband-and-wife 
team of Larry and Sue Browne in 
Santa Barbara, Calif., faces a fi¬ 
nancial crisis. The company li¬ 
censed the technology the product 
uses from Stanford University, 
and the small startup (last year’s 
sales: $62,000) cannot afford the li¬ 
ability insurance that Stanford is 
demanding as part of the licensing 
arrangement. 

Such conundrums are not 
unique. Idee, a company in La Jol¬ 
la, Calif., that is developing an 
antibody-based cancer therapy 
that uses Stanford research, almost hit 
the same dead end. The licensing deal 
was saved only after the university, 
which normally requires its licensees to 
have $5 million in insurance when they 
do clinical trials, agreed to be satisfied 
with the $500,000 insurance that the 
company could get. 

The spectre of liability litigation has 
dampened the enthusiasm of many uni¬ 
versities for licensing deals—a trend 
that threatens to cut small companies 
off from what has been a fertile source 
of new products. Particularly hard-hit 
are the high-risk arenas of medical 
equipment and pharmaceuticals. The li¬ 
ability issue is arising with greater fre¬ 
quency as universities increasingly con¬ 
ceive products in those fields and 
attempt to commercialize them. Even 
though the business that markets a 
product would be named in any liability 


SMALL COMPANIES 


suit, the plaintiff usually goes after ev¬ 
eryone related to the product involved, 
and a wealthy licensor makes an espe¬ 
cially juicy target. Top-notch research 
universities like Stanford and the Mas¬ 
sachusetts Institute of Technology 
worry that their endowments, often 
amounting to hundreds of millions of 
dollars, will come under attack. 

As a result, businesses that want to 


turn university research into profitable 
products are running into increasingly 
stringent demands from the universi¬ 
ties. Those demands often create a 
Catch 22 for licensees: they can’t get 
the technology unless they meet univer¬ 
sity demands, but meeting university 
demands may leave them financially 
unable to develop and market the 
product. 

The insurance that universities re¬ 
quire can kill a company before it gets 
going. Because many high-tech fields 
have no track record on which insur¬ 
ance companies can base risk esti¬ 
mates, insurance rates can be exor¬ 
bitant—as much as $90,000 for $400,000 
of protection. 

Businesses also must sometimes deal 
through a middleman rather than di¬ 
rectly with the school. For example. 
University Patents Inc. of Westport, 


Conn., specializes in taking title to pat¬ 
ents and negotiating with prospective 
licensees. Although this arrangement 
appeals to some companies because it 
lets them negotiate with another busi¬ 
ness rather than an academic bureau¬ 
cracy, the involvement of a middleman 
adds cost. 

Universities also try to protect them¬ 
es from litigation by licensing con¬ 
cepts rather than products and 
barring an inventor from further 
involvement—financial or other¬ 
wise—in the company. From a 
business perspective, such a re¬ 
quirement can be an advantage; 
it’s generally cheaper to license a 
product at a very early stage of de¬ 
velopment. The catch is that a com¬ 
pany may be deprived of the inven¬ 
tor’s expertise. 

“Some sanity to tort law is need¬ 
ed to give entrepreneurs—and 
universities—a fighting chance,’’ 
says John Preston, MIT’s director 
of technical licensing. Until recent¬ 
ly, there was hope that new legis¬ 
lation might stem the tide of 
liability suits and ease the commercial¬ 
ization of research by putting a time 
limit on claims and by eliminating licen¬ 
sors from liability, except in cases of 
clear negligence. But this year’s jug¬ 
gling of congressional committees 
dimmed that prospect: The chairman of 
the Committee on Commerce, Science, 
and Transportation is U.S. Senator Er¬ 
nest Hollings, an outspoken advocate of 
trial attorneys. Few expect the present 
Congress to change the law. 

In the meantime, the small firms that 
have hit snags because of universities’ 
fear of litigation are trying to find their 
own solutions. Says MedSentry’s Sue 
Browne: “We are seeking to be bought 
out, hoping that a larger company can 
afford the insurance we need to contin¬ 
ue doing business.” ■ 


Anne Simon Moffat is a free-lance writer. 
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■ SPECIAL REPORT ■ 



Chip 

Takeover 

Tai^ets 



By 


The companies most likely 
to be acquired 

lichael R. Leibowitz 


M ^ / atch your step, Seeq Technology, Xicor 
af and Micron Technology. Look out, Califor- 

y y nia Devices and GigaBit Logic. The great 
semiconductor shakeout has begun, and according to a HIGH 
TECHNOLOGY BUSINESS survey of in¬ 
dustry analysts and CEOs, you are the 
chipmakers most likely to be shaken out 
in the next 12 months. 

Seeq, a technologically advanced but 
financially weak maker of reprogramma¬ 
ble memories, emerged as the clear fa¬ 
vorite of the 34 respondents to the confi¬ 
dential poll. Seeq was named by 19 
respondents, putting it well ahead of sec¬ 
ond-place California Devices, which received 15 mentions, 
Xicor (14), Micron Technology (13), and GigaBit Logic (13). 
Rounding out the top ten were Silicon Systems, Waferscale 
Integration, Bipolar Integrated Technology, Applied Micro 
Circuits, and Integrated Device Technology. 

The tally produced no big surprises for industry watchers. 
The young companies that placed among the top five each 


THE FIVE TAKEOVER TARGETS* 

1. Seeq Technology 

2. Xicor 

3. Micron Technology 

4. ColHoniia Devices 

5. GigaBit Logic 

•Eased on a HIGH TECHNaOGY BUSINESS sinvey. 


% 
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5 \ possess a hot technology and a hunger 
\for capital that simply won’t quit. Each 
Ichipmaker has either found itself up 
/against the giant Japanese conglomerates 
— .^ nr has seen its research costs skyrocket. 

All suffered tremendously during the worldwide 
semiconductor recession of 1985 and 1986. At present 
valuations, each would make a great buy for a fellow 
chipmaker or a good customer. All that’s needed is 
some extra cash—and deep pockets to finance the 
fledgling’s future growth. 

But these five are only a small part of a much 
bigger story. A series of recent events—the closing 
of Honeywell’s Synertek subsidiary in 1985, the 1986 
attempted purchase of Fairchild Semiconductor by 
Fujitsu of Japan, and the 1987 merger of France’s 
$436-million Thomson Semiconductor with Italy’s 
$375-million SGS Microelectronics—signal the start 
of a period of worldwide consolidation among semi¬ 
conductor companies. The chip business is in “the 
first 10 percent” of a wave of consolidation that will 
crest within the next three years, says Bill McClean 
of Integrated Circuit Engineering (ICE), a chip-indus¬ 
try consultant. Jack Beedle, president of In-Stat, 
another market-research company, concurs; he pre¬ 
dicts that the next five years will bring a “massive 

HOW THE SURVEY WAS DONE 


To determine the most likely takeover targets among U.S. semiconductor 
companies over the next yeor, HIGH TECHNOLOGY BUSINESS conducted a 
month-long survey. We polled the chief securities and market-research ana¬ 
lysts who specialize in the semiconductor industry; in addition, we also 
asked chief executive officers of semiconductor companies to portkipate in 
the survey. A questionnaire mailed in June listed the names of 45 chip com¬ 
panies and asked respondents to check the names of companies they felt 
were likely takeover candidates within the next year. The mailing was fol¬ 
lowed by telephone calls to those who did not respond initially. Participants 
were promised confidentiality. The five companies profiled in this report re¬ 
ceived the most votes. 


Anodigks 

L.F. Rothschild 

Bear Steams & Co. 

lodenburg Thalmann 

Birr Wilson Securities 

lattice Semiconductor 

Calogic 

Menlo Ventures 

Ciugnale & Associates 

Merrill Lynch 

Eberstadt Fleming 

Micro linear 

ECl 

Montgomery Securities 

Fairchild Semiconductor 

Nomura Securities 

First Analysis 

Paine Webber 

First Boston 

Pershing t> Co. 

Foxboio/ITC 

Precision Monolithics 

Hambrecht & Quist 

Seidler Amdec 

Integrated Circuit Engineering 

S.G. Warburg 

International Microcircuits 

Silicon Systems 

ITT Semiconductors 

VLSI Technology 

Janney Montgomery Scott 

Wertheim&Co. 

Kidder Peabody 

Xylinx 


restructuring” of the semiconductor industry. 

Those who say consolidation is imminent argue 
that to play the semiconductor game, a company 
must be either very big or very small. A big company 
can afford the manufacturing and R&D to compete 
against the Japanese and Koreans. A sipall company 


can concentrate on market niches too small to interest the 
major semiconductor suppliers. The companies in the middle 
will get squeezed. 

“There is going to be a no-man’s land,” says Daniel 
Hutcheson, head of VLSI Research, an industry consultant. 
Hutcheson and others believe this forbidden zone lies be¬ 
tween $100 million and $1 billion in annual sales. 

The first to go will be the small chipmakers that may have 
carved out market niches but are financially troubled and 
unable to attract financing. “Many companies are at the 
edge,” says ICE’s McClean. Most of the acquisitions of small 
companies with less than $100 in annual sales will occur 
during 1989-90, McClean predicts. Later, some of the larger 
companies may take their turn on the block, as they too find 
the public-capital markets less receptive to their need for 
more money to expand and modernize. 

W ho will buy all these troubled chipmakers? Key 
prospects include other chipmakers that see 
the acquisition as an ideal way to strengthen 
their own market positions. Industry experts 
surveyed by HIGH TECHNOLOGY BUSINESS, point to the 
top five U.S. chip houses—Texas Instruments, Motorola, 
Intel, National Semiconductor, and Advanced Micro De¬ 
vices—as ones that would benefit by acquiring smaller 
companies. 

Siemens, the West German conglomerate, is also frequent¬ 
ly mentioned as a company to watch. European industrial 
leaders feel a certain paranoia about their delay in entering 
the semiconductor business, according to E. Lawrence Hick¬ 
ey, an investment analyst with First Analysis. With more 
than $7 billion in its coffers, Siemens has the means to 
become a major player. 

Many analysts believe that the Japanese industrial con¬ 
glomerates, if allowed, would gobble up one U.S. chipmaker 
after another. Such activity would deepen the Japanese 
companies’ U.S. market penetration and isolate them from the 
fluctuating value of the yen. However, analysts do not expect 
much bidding by Japanese companies soon. Continued trade 
frictions and the Commerce Department’s quashing of Fujit¬ 
su’s proposal to acquire Fairchild Semiconductor have sent the 
Japanese an unmistakable signal: cool your heels. 

The customers for chips—manufacturers of electronic 
systems—are the other main prospects that might try a 
takeover. Systems houses have already found that forging 
close alliances with certain chipmakers can give them a 
competitive edge in gaining proprietary chip designs that 
reduce the cost of their products. Owning a chipmaker also 
assures a source of supply. 

However, not everyone believes the industry will consoli¬ 
date. “The assets in the industry are the designers,” says 
Andrew Kessler, an analyst with Paine Webber. “When a 
company gets acquired, the good people leave and go start 
another one.” 

Indeed, virtually all the semiconductor acquisitions of the 
1970s and early 1980s have resulted in disaster. Fairchild, 
Mostek, Signetics, Zilog, American Microsystems, and Inter¬ 
sil have floundered since their acquisition by large electronic- 
systems makers. Three of these chipmakers have found 
themselves up for sale again. “The parent company has to 
throw so much capital at the business that they get sick and 
tired of it,” says Kessler. 

I T.J. Rodgers, president of Cypress Semiconductor, one of 
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PUBIK CHIP COMPAHY PROFILES 
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194.0 

56.0 

24.4 

55.00 

63.88 

33.63 

30.7 

1.6 

2.61 

21.49 


TXNimy) 

4,974.0(12/86) 

39.9 

74.7 

NE 

61.38 

67.59 

34.25 

41.5 

1.6 

2.49 

22.49 


NSM(ny) 

1,478.1 (S/86) 

(148.3) 

3.9 

NE 

13.38 

16.63 

8.25 

NE 

1.6 

1.36 

7.91 

Intel 

INTC (OTO 

1,265.0(12/86) 

(183.3) 

31.5 

NE 

47.00 

49.25 

16.63 

NE 

2.7 

2.43 

10.83 

General Instrument 

GRL(NY) 

787.9(2/87) 

(80.4) 

12.0 

135.3 

36.50 

39.88 

15.88 

NE 

1.6 

5.62 

14.35 

Advanced Micro Devices 

AMD (NY) 

632.0(3/87) 

(95.9) 

4.1 

NE 

17.25 

24.50 

12.88 

NE 

2.3 

2.30 

8.11 

Analog Devices 

ADI (NY) 

334.4(10/86) 

23.4 

4.7 

(21.7) 

20.75 

23.88 

14.25 

50.6 

2.7 

0.66 

6.15 

LSI Logic 

LLSI(OIO 

194.3(12/86) 

3.9 

2.1 

(22.2) 

10.13 

17.13 

8.13 

NM 

8.7 

2.71 

6.37 

VLSI Technology 

VLSI (OTO 

111.7(12/86) 

0.1 

1.9 

850.0 

14.88 

18.88 

8.75 

62.0 

3.8 

1.28 

5.99 

SILI (OTO 

111.2(12/86) 

7.4 

1.1 

(50.0) 

9.75 

15.25 

9.75 

27.1 

3.9 

3.13 

5.14 

Silican Systems 

SLCN (OTO 

66.8 (9/86) 

0.1 

0.3 

(62.5) 

9.75 

15.00 

9.00 

22.2 

4.7 

7.27 

5.48 

Integrated Device Tech. 

IDTI(0T0 

57.7(3/86) 

3.2 

1.1 

450.0 

14.13 

16.63 

6.63 

67.3 

3.6 

1.13 

4.37 

Stondord Microsystems 

SMSC(OTO 

53.2 (2/87) 

0.5 

0.3 

200.0 

14.88 

18.38 

9.38 

NM 

6.5 

0.40 

7.79 

Exor 

EXAIKOTO 

52.5 (3/86) 

4.4 

(6.2) 

(100.0) 

10.00 

14.50 

8.00 

NE 

1.0 

0.21 

7.58 

Cypress Semiconductor 

CYPR(OTO 

50.9 (12/86) 

7.3 

1.9 

72.7 

11.88 

13.50 

6.75 

44.0 

4.5 

0.60 

3.34 

Micron Technology 

DRAM (OTO 

48.9(8/86) 

(33.9) 

( 3.8) 

NE 

12.00 

13.50 

3.50 

5.3 

3.4 

1.17 

3.73 

Xicor 

XIC0(0TO 

44.3 (12/86) 

(3.8) 

0.9 

NE 

12.50 

13.13 

4.63 

NM 

1.3 

1.12 

2.28 

Silicon Generol 

SILN(OTO 

32.7 (6/86) 

(6.6) 

0.0 

NE 

3.63 

5.50 

2.88 

51.8 

1.2 

0.84 

2.93 

Dibit Instruments 

ORBT (OTO 

31.1(6/86) 

6.6 

1.7 

(10.5) 

10.38 

12.63 

9.50 

12.8 

6.8 

0.51 

5.09 

Seeq Technology 

SHCKoto 

30.5 (9/86) 

(23.6) 

0.7 

NE 

8.75 

9.63 

3.44 

NE 

0.6 

0.73 

(6.85) 

Lineor Technology 

LLTC(OlO 

22.3(6/86) 

1.2 

0.9 

200.0 

11.50 

14.50 

5.75 

71.9 

5.6 

0.27 

1.90 
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the hottest of the 1980s crop of startups, also pooh- 
poohs the consolidation forecast. “As far as I’m 
concerned,” says Rodgers, “consolidation is a rumor 
the investment bankers are churning around to give 
themselves more merger-and-acquisition business.” 

But those who say the industry must consolidate 
point to some compelling pieces of evidence. One of 
these pieces is that economists say another recession 
is only 12 to 18 months away, and the present upturn 
is hardly the blockbuster that many chipmakers need 
to restore their health. 

More fundamentally, the 
U.S. chip industry is matur¬ 
ing. The worldwide sales 
growth of the industry aver¬ 
aged only 18 percent over 
the last four years, com¬ 
pared with 34 percent be¬ 
tween 1975 and 1979, accord¬ 
ing to Dataquest, the 
leading semiconductor mar¬ 
ket researcher. Dataquest 
pegs average growth over 
the next four years at only 
14 percent. 

Meanwhile, the U.S. mar¬ 
ket for chips has slowed 
even further. With the shift in the production of 
electronic equipment from the United States to the 
Far East, Japan eclipsed the United States as the 
major consumer of chips in 1986. But this fast-grow¬ 
ing market, though potentially very lucrative, re¬ 


mains closed to most U.S. chipmaking companies. 

At the same time, the cost to develop and produce chips 
will continue to skyrocket as the Japanese set a staggering 
pace for capital investment. The current price for the equiva¬ 
lent of an automated Japanese megaplant is $200 million. 
Such a facility can cut chip-manufacturing costs by as much 
as 30 percent. 

After 30 years of negative cash flow, the U.S. chip indus¬ 
try must slow down. Gone is the glamorous image of the 
1970s, says Matthew Crugnale of Crugnale & Associates, an 
industry consultant. The reality of the chipmaking business 
is that “it’s a lousy investment for most people,” says 
Crugnale. “The way you make money in semiconductors is to 
buy them and put them in your equipment—or buy and sell 
stock. That’s why I think those who have the ultimate benefit 
from chips are ultimately going to seize the chip industry.” 

Most experts agree that the wave of consolidation will 
come when chip-business growth has slowed to a crawl. 
Periods of high growth in the chip industry have typically 
been driven by a boom in a certain product, such as video 
games in 1979-82 and personal computers in 1983-84. Thus, 
the big question facing the semiconductor business is, when 
will the next electronic equivalent of video games or personal 
computers come along to drive a U.S. chip-industry boom? 

“That’s always the problem,” says industry veteran Gor¬ 
don Moore, who as co-founder of Fairchild Semiconductor 
and later, Intel, helped make Silicon Valley the dominant 
force it is today. “It’s hard to predict when these blockbuster 
trends are going to come along. 

“As long as they keep coming, we’re OK. I guess when we 
keep expecting one and it doesn’t happen, is when the 
industry is going to show some signs of maturing.” ■ 


WHO’S LIKELY TO BUY 


A HIGH TKHNOIOGY BUSINESS sur¬ 
vey of chip-industry analysts and 
chief executive officers asked 
which companies might acquire a 
chipmoker thot falters. The com¬ 
panies most often mentioned 



Advanced Micro Devices 

Ford Motor 

LSI Logic 

Motorola 

Fufrtsu 
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Survival Strategies: 
Chip Companies Shift Gears 

Success will come to companies that understand—and obey — 
a radically changed set of market rules 

By Michael R. Leibowitz 


E arly this year, U.S. makers of integrated-circuit 
chips won an llth-hour reprieve from two years of 
losses and layoffs. Although sales fell 17 percent 
in 1985 and improved only slightly through most of 
1986, a long-awaited boom in personal computers and com¬ 
puter workstations has brought modest growth—and long- 
lost optimism—back to the nation’s chipmakers. 

But the last downturn served chipmakers with a stem 
warning: change the way you do business, fast. The penalty 
for not doing so, they now realize, will be more trouble in the 
next downturn, which is forecast for 1989, and a possible 
future appearance on the sales block. 

The chip-manufacturing business has changed drastically 
since the 1970s. Today’s established chipmakers, many of 
whom launched their businesses with minimal funding of 
less than $5 million, rode steep waves of growth—as much as 
25 to 50 percent in the best of the bounty years. Customers 
waited in line to pay handsome prices for the silicon slivers 
needed to keep their burgeoning electronic- 
equipment-manufacturing lines running. 

Some U.S. chipmakers succeeded by de¬ 
signing proprietary products that turned 
into industry-standard best-sellers. Others 
produced huge numbers of identical chips— 
sometimes called “jellybeans” in the indus¬ 
try—such as memories. 

Today, making money in the chip busi¬ 
ness is not so simple. The jellybean market 
has fallen under Japanese dominance. In 
1986, according to the market-research firm 
Dataquest, Japanese companies captured 78 
percent of the $2.1-billion worldwide market 
for dynamic random-access memories 
(DRAMs), the highest-volume product in the 
semiconductor industry. They also hold 92 
percent of the smaller market—$450 mil¬ 
lion—for static random-access memories 
(SRAMs). The Japanese are fast overtaking 
the competition in other markets as well; 
they now hold 55 percent of the $910-million 
market for erasable programmable read¬ 
only memories (EPROMs). 

It doesn’t help matters that the medium- 
volume chip markets where U.S. semicon¬ 


ductor companies have held strong are splintering into a 
plethora of separate low-volume products. Long past are the 
days of making a company’s fortune on just one best-seller 
such as a microprocessor. Also, thanks largely to a new wave 
of sophisticated computer-aided design tools, the focus of the 
industry-wide competition is shifting away from manufac¬ 
turing and toward design. Since 1980, more than 100 startup 
companies have sprouted to produce specialized, proprietary 
chips for such low-volume, niche applications as digital sig¬ 
nal processing and graphic displays. In addition, these star¬ 
tups, as well as the big Japanese and U.S. chipmakers, 
enable customers to buy customized chips, called application- 
specific integrated circuits, (ASICs). 

Chip customers have embraced ASICs because they often 
eliminate gobs of standard-function chips, reduce the size of 
products, improve performance, and make products more 
difficult to copy. Dataquest reports that sales of ASICs, 
which totaled $4.9 billion in 1986, have more than tripled 
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SEEQ TECHNOLOGY 



% 

Restructuring 
and Revival 

“We didn’t go through all those hours 
turning this company around to be¬ 
come someone’s subsidiary,” says 
Seeq president and CEO J. Daniel 
McCranie. 

McCranie has reason to bristle at 
the mention of acquisition. With fiscal 
1987 revenues projected at $43 million 
and two profitable quarters under its 
belt, the six-year-old company is now 
returning to its original business 
focus on electrically erasable, pro¬ 
grammable read-only memories 
(EEPROMs). 

Because the EEPROM market grew 
far slower than anticipated, Seeq 
shifted in 1983 to making EPROMs 
(memory chips that are erased opti¬ 
cally rather than electrically). By 
switching to these popular devices, 
the company drove sales from $9 mil¬ 
lion in 1983 to $43 million in 1984. But 
during the slump of 1985-86, the com¬ 
pany found itself battling the Japa¬ 
nese with a product on which it had 
become dangerously dependent. 

After venture capitalists forced out 
Gordon Campbell, Seeq’s freewheel¬ 
ing founder, Seeq lost $37 million in 
fiscal 1985 and 1986 and laid off 35 
percent of its work force. The compa¬ 
ny has since restructured, raised an 
additional $6 million in equity, and in¬ 
troduced a new set of products. Still, 
says McCranie, Seeq will need an ad¬ 


ditional $25 million to grow over the 
next three years. 

The financial community has ap¬ 
plauded Seeq’s revival, bidding its 
stock up to $10 a share from a low of 
$3.44 in August 1986. But with a mar¬ 
ket valuation of about $100 million, 
Seeq is an attractive acquisition tar¬ 
get. “Seeq is a likely candidate for a 
number of reasons,” says Paul John¬ 
son, an analyst with L. F. Rothschild. 
“It’s in a good technology, the mar¬ 
ket is starting to expand, and the 
company is cheap. 

“The problem is that McCranie has 
done such a good job that I don’t think 
he wants to be bought. And a hostile 


takeover doesn’t make sense in this 
business.” 

Would McCranie let Seeq be ac¬ 
quired? “We’re not looking right now 
to be acquired,” says McCranie, who 
has held Seeq’s top position for 18 
months. “But I will do what I honest¬ 
ly believe is best to keep this corpora¬ 
tion alive.” 


AT A GLANCE 
Founded 1981 

Major products: Reprogrammable memories 

1986 revenue: $30.5 million 

1986 loss: $23.6 million 

1849 Fortune Dr., San Jose, CA 95131 

(408)262-5041 


since 1981, and are projected to grow 250 percent by 1991. 

These changes call for new survival strategies for the 
established U.S. chip houses. Chipmakers must become ex¬ 
perts in market niches to bolster their product portfolios with 
high-profit items and to avoid dependence on low-profit 
commodities. 

Simultaneously, these companies have to expand and auto¬ 
mate their production lines in order to compete effectively 
using their bread-and-butter products—medium-volume 
chips—which have met increasing international challenge. 

Unfortunately, to maintain a presence in the medium- 
volume business, U.S. chipmakers must continue to produce 
and do battle in high-volume commodities. Top U.S. chip- 
maker Texas Instruments says it has no choice but to 
continue making DRAMs, although the company does not 
expect to make much money at it. The reason; the experience 


gained by churning out this ultra-high-volume device drives 
the company to develop technology that lowers the cost of 
making other products, says Jim Watson, a company vice 
president. 

So important are high-volume products to fine-tuning the 
manufacturing process that four of the top five U.S. chip- 
makers say they intend to continue producing at least one 
commodity product in large quantities (more than one million 
units a week). The one major company not following this 
strategy—National Semiconductor—has been the driving 
force in trying to organize Sematech, a joint venture of U.S. 
chip manufacturers that would develop, refine, and share with 
all participants its high-volume manufacturing technology. 

But other chipmakers are not counting on Sematech to act 
as a collective “manufacturing driver” for the U.S. industry. 
“I’m skeptical that it [Sematech] can accomplish what it sets 
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A Retiim to 
Profitability 

Experts chose Xicor as an acquisition 
candidate because, like arch-rival 
Seeq Technology, Xicor possesses an 
attractive technology centered 
around electrically erasable (EE) 
memories. Unlike conventional semi¬ 
conductor memories, these devices re¬ 
tain their information even after pow¬ 
er has been turned off. 

EE memories show up in products 
that range from office facsimile ma¬ 
chines, where they store telephone 
numbers for automatic dialing, to air¬ 
craft flight recorders. Falling cost 
and new uses, such as in “smart” 
credit cards, will drive the market for 
EEPROMs—electrically erasable, 
programmable read-only memories— 
from its present $55 million to $105 
million by 1991, according to Data- 
quest, a research company. So far in 
the U.S., only Xicor and Seeq Technol¬ 
ogy produce a wide range of electri¬ 
cally erasable memories, and both 
stand to benefit from any boom mar¬ 
ket in them. 

Xicor has a unique technology, 
says James Meyer, an analyst with 
Janney Montgomery. “If you want to 
have a foot in EEPROMs, and don’t 
want to reinvent the wheel, then you 
want to go with the company that’s 
gone farthest down the road—and 
that’s Xicor.” 

Pounded in 1978 by ex-Intel em¬ 


ployees, Xicor had one profitable 
year—1984—before the industry¬ 
wide slump that cost the company $23 
million in 1985-86. Unlike Seeq, Xicor 
weathered the downturn well; last 
April, it raised $22.5 million with a 
public stock offering, and in June 
completed its third consecutive profit¬ 
able quarter. Analysts project Xicor 
will close 1987 with sales of $67 mil¬ 
lion, up from $44 million in 1986. 

But Japanese competition looms 
ahead for Xicor, which depends on EE 
memories for virtually all of its reve¬ 
nue. Xicor plans to fight the Japanese 
by remaining one technological step 
ahead, says chairman and president 


Raphael Klein. 

“At this moment, we are definitely 
not looking for any merger,” says 
Klein. “We are happy just showing 
improvements in performance every 
quarter.” But, he adds, “if there are 
historic trends that make sense, one 
would be stupid to stand against 
them.” 

AT A GLANCE 
Founded 1978 

Major products: Reprogrammable memories 

1986 revenue: $44.3 million 

1986 loss: $3.8 million 

851 Buckeye Court, Milpitas, CA 95035 

(408)946-6920 


out to do,” says Intel chairman Gordon Moore, one of the 
chip industry’s pioneers. Intel, which has long specialized in 
proprietary chips rather than efficient production, will take 
its own steps toward becoming a “competitive, world-class 
manufacturer,” says Moore. In the past two years, Intel has 
invested $210 million in capital equipment—much of it in 
manufacturing automation—and will continue producing 
the highly competitive, low-profit EPROM as its manufactur¬ 
ing driver. 

Although major chipmakers still sell commodities, they 
are shifting emphasis toward niche products and ASICs. In 
1982, Texas Instruments got less than 20 percent of its 
revenue from specialty products. Within five years, says vice 
president Watson, more than half the company’s revenues 
should come from niche products and ASICs. National Semi¬ 
conductor is walking the same path. Four years ago, 80 


percent of its revenue came from commodities. National has 
pushed that number down to 60 percent, and the company 
believes it must decrease the commodity portion of its reve¬ 
nue still further—to less than 40 percent. 

National drastically changed its organization to become 
customer driven, a key element in providing niche products 
and ASICs. It realigned its profit-and-loss units around chip 
markets rather than chipmaking technology. The company 
also replaced its sales force, which had consisted of manufac¬ 
turer’s representatives, with 90 company-employed sales 
engineers. 

But as major U.S. chipmakers pin their future success on 
whipping their organizations into customer-driven machines, 
the kings of the customer-driven hill—the 1980s crop of 
startups—must start thinking about what they want to be 
when they grow up. To become more than tiny companies. 
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MICRON TECHNOLOGY 




Taking Aim 
at the Japanese 

“We don’t believe in niche markets,” 
says lawyer-turned'chip-manufactur- 
er Joe Parkinson, chairman and CEO 
of Micron Technology. “If it’s not a 
high-volume product, we’re not inter¬ 
ested in making it.” 

Joe Parkinson and his twin brother, 
memory-designer Ward Parkinson, 
have stuck to this strategy since form¬ 
ing the company in 1978 with funding 
from local potato tycoons. Micron 
makes dynamic random-access memo¬ 
ries (DRAMs)—the highest-volume 
commodity chips in existence. With 
the exception of giant Texas Instru¬ 
ments, all other U.S. manufacturers 
have abandoned the DRAM market 
in the face of brutal Japanese compe¬ 
tition. 

Micron claims that its Boise loca¬ 
tion lets it build DRAMs at lower cost 
than any Japanese chipmaker. “As 
long as they don’t dump,” says chair¬ 
man Parkinson, “we’ve got a gush¬ 
er.” But Micron, which is projected to 
close fiscal 198'? with sales over $90 
million, has been battered by the con¬ 
tinued low prices for DRAMs. The 
company lost a whopping $34 million 
in 1986 and spilled another $24.3 mil¬ 
lion in the first three quarters of fis¬ 
cal 1987. Earlier this year, the compa¬ 
ny raised $13.8 million through a 
private placement with European in¬ 
vestors. But Micron will need addi¬ 


tional funds in 1988 to build a new 
chip-fabrication facility. This could 
cost $25-$50 million, says E. Law¬ 
rence Hickey, an analyst with First 
Analysis. 

“I think they’d be hard pressed to 
raise more than $50 million,” says 
Hickey. Other analysts believe that 
Micron, because of its low valuation 
and need for capital, is a likely take¬ 
over target for any Japanese or Euro¬ 
pean company that wants to bypass 
the U.S. pricing restrictions by manu¬ 
facturing DRAMs here. Also, any U.S. 
companies that abandoned DRAMs 
could, by acquiring Micron, jump 
back into the market, meanwhile tak¬ 


ing advantage of Japanese produc¬ 
tion rollbacks. 

Chairman Parkinson would not 
comment on whether another compa¬ 
ny might buy Micron in the next 12 
months. “What you’re talking about 
is all pie in the sky,” says Parkinson. 
“We’re in the acquiring business, not 
in the getting-acquired business.” 

AT A GLANCE 
Founded 1978 

Major products: Dynamic random-access memories 

1986 revenue: $48.9 million 

1986 loss: $33.9 million 

2805 E. Columbia Rd., Boise, ID 83706 

(208)383-4000 


experts say, the startups must begin bolstering their manu¬ 
facturing capability to prepare for higher-volume markets. 

Some of the startups spent half of their $30-$50 million in 
venture funds on a minifab—a low-volume fabrication facili¬ 
ty that can turn out many different types of chips quickly, 
but far less efficiently than the bigger plants. Others, at¬ 
tracting only $8-$15 million to start their companies, do not 
have their own chipmaking plants; they operate as design 
houses, farming production out to silicon foundries, often in 
the Far East. 

The problem arises as the startups see some of their niches 
grow, attracting the inevitable swarm of foreign and domes¬ 
tic competitors. Suddenly, these startups can find their chips 
too expensive to compete. LSI Logic, for example, was 
formed six years ago to attack the then-small ($136 million) 
market for gate arrays, an easily customized type of chip. 
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Now, the gate-array business has mushroomed to $1.7 bil¬ 
lion, according to Dataquest, and the niche has attracted 100 
other companies, including the 11 major Japanese competi¬ 
tors. Even though LSI’s sales have swelled to $194 million, 
the company is barely making a profit. LSI Logic has spent 
the past few years trying to figure out how to lower its 
manufacturing costs so it can stay competitive. 

T.J. Rodgers, founder and president of four-year-old Cy¬ 
press Semiconductor, sees a different future for his compa¬ 
ny. He says the answer to building Cypress to $350 million in 
sales is resisting the temptation to become dependent on one 
successful niche. The key to surviving a price attack by the 
Japanese, he says, is to occupy as many niches as possible. 

But this may prove to be an unrealistic strategy. Charles 
Phipps, a former Texas Instruments vice president and now 
a chip-industry consultant, argues that Cypress, as well as 










9 

CALIFORNIA DEVICES 

Defending a 
Market Niche 

Douglas Ritchie, chairman and CEO of 
California Devices Inc. (CDI), spent 
the past year looking hard for some¬ 
one to acquire or become a partner in 
his $10-million company. CDI lost mon¬ 
ey every year for the past three years, 
and Ritchie undoubtedly speaks for 
his investors when he says, “We’re 
certainly not going to continue to put 
money into a losing proposition, ad 
nauseam.” 

CDI’s story demonstrates what hap¬ 
pens when the big boys invade your 
niche. Back in 1978, CDI attacked the 
nascent market for gate arrays—par¬ 
tially customized chips that replace 
many standard-function chips. CDI de¬ 
signed the circuits, then farmed out 
manufacturing. 

The company was making money 
and virtually doubling sales every 
year through 1983. But by 1984, with 
the market for gate arrays approach¬ 
ing $1 billion, a swarm of Japanese 
and U.S. competitors had invaded 
CDTs market. In the guerrilla tactics 
of chip warfare, companies slashed 
prices and, in certain cases, offered to 
do CDI’s business—chip design—for 
free in exchange for a large produc¬ 
tion order. 

CDI decided to raise the money for 
its own production facility. Venture 
capitalists poured in $13.5 million and 
installed a management team. The 
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company bought Storage Technology 
Corp.’s chipmaking plant at a distress- 
sale price of $6 million. 

But CDI never revived. Although it 
raised an added $3 million a year ago, 
the company—now with a hungry 
fabrication plant to feed—is still los¬ 
ing money. 'The application-specific in¬ 
tegrated circuit (ASIC) business—the 
broader market of which CDTs gate 
arrays form one segment—continues 
to be cutthroat. 

“The Japanese are homing in on the 
ASIC business because it’s more diffi¬ 
cult to prove dumping charges,” says 
Ritchie, a former National Semicon¬ 
ductor executive. CDTs strategy? 


“We’re going to create a consolidated 
entity in some form,' says Ritchie. 
CDI has been talking to other small 
chip companies about pooling re¬ 
sources, and with larger chipmakers 
about the possibility of being bought. 

“We will do something,” a deter¬ 
mined Ritchie says. “We are not going 
to continue to lose money.” 

AT A GLANCE 

Founded 1978 

Major products; Gate arrays 

1986 revenue; $10 million 

1986 prom; Not avoiiable 

1051 $. Miipitas Blvd., Miipitas, CA 95035 

(408) 945-6123 


other small niche producers, cannot expect to grow without 
attracting stiff competition to a major part of its revenue 
base. “It’s either going to be a niche producer and stay in the 
$10()-$150 million range, or it must gear up for a major 
product line,” he says. 

Cypress’ Rodgers disagrees. His company has just 
brought up its second minifab and has no plans to build 
standard products. Rodgers intends to maintain the compa¬ 
ny’s flexibility by spawning separate subsidiaries as new 
niches emerge. 

Cypress may be the one startup that is successful enough 
to pull off an aggressive expansion. While Cypress made 
money during this past slump, many of its peers have seen 
their financial health languish. 

But all chipmakers, big and small, face similar questions. 
How do companies whose financial performance has been 


shaky for years suddenly gain the resources and expertise 
needed to attack an increasingly fragmented market? (It can 
cost between $500,000 and $2 million to develop a new niche 
chip.) And what happens when the startup has used up the 
niches that launched it—and the new niches are outside the 
background of its founders? Other problems Involve the 
increasingly global nature of the chip market, and the diffi¬ 
culty of producing chips economically when the cost of an 
automated fabrication plant has skyrocketed. 

The solution, says Jack Beedle of the market-research 
company In-Stat, is “partner or perish.” Indeed, “partner¬ 
ing” has become the hottest verb on the semiconductor 
scene. Within the past three years, virtually every chipmaker 
has built at least one strategic alliance, and some of the 
biggest companies have as many as 30. These alliances 
involve trades, joint ventures, and purchases of product 


SEPTEMBER 1987 I HIGH TECHNOLOGY BUSINESS ■ 29 












GIGABIT LOGIC 

Hoping for 
a Revolution 

GigaBit Logic is a pioneer in the great 
tradition of the semiconductor indus¬ 
try. The tiny, six-year-old company is 
building a business on chips made 
from a compound called gallium arse¬ 
nide (GaAs)—an alternative to silicon 
that produces chips that work as 
much as 10 times faster than the 
speediest silicon circuits. For years, 
experts have been predicting that 
GaAs chips would revolutionize prod¬ 
ucts from communications equipment 
to supercomputers. Some industry 
watchers had even forecast a billion- 
dollar business this year for these 
chips, which also have military and 
aerospace applications. 

Like other pioneers, GigaBit suf¬ 
fered the consequences when the ex¬ 
perts were wrong. GaAs chips turned 
out to be more difficult and expensive 
to make than had been thought; the 
material is extremely brittle, for ex¬ 
ample. GigaBit and other GaAs-chip 
manufacturers found that the high 
cost of their chips narrowed the mar¬ 
ket considerably. 

GigaBit, with 1986 sales of less than 
$5 million, has overcome many of its 
earlier problems in manufacturing and 
hopes to nearly double its business this 
year. Most of this new business will 
come from supercomputer-maker Cray 
Research, which uses GaAs chips ex¬ 
tensively in its new Cray 3 machine. 


Still, GigaBit is losing money. Its 
future looked uncertain earlier this 
year when its major investor. Analog 
Devices, decided not to join another 
round of financing. Cray, Digital 
Equipment Corp., and venture capital¬ 
ists injected another $15 million into 
GigaBit last May. The company ex¬ 
pects to become profitable before the 
end of this year and hopes to go public 
by early 1989. 

Analysts say GigaBit will probably 
be taken over if it stumbles, continues 
to lose money, and delays going pub¬ 
lic. It may also attract buyers that 
simply want in-house GaAs-chip man¬ 
ufacturing capability. A likely ac¬ 


quirer will be a systems manufactur¬ 
er, such as Cray, that already depends 
on GigaBit as a supplier. 

“We certainly don’t desire at this 
point to be acquired,” says John 
Heightley, GigaBit’s chairman and 
CEO. “It’s an entrepreneurial opera¬ 
tion and we plan to build a successful 
company. But anything’s possible.” 


ATAGUNCE 
Fouoded 1981 

Moj« products: Gdlium-arsenide chips 

1986 revenue: Less than $5 million 

1986 profit: Not ovailable 

1908 Oak Terrace Lane, Newbury Park, CA 91320 

(805)499-^10 


technology, manufacturing capacity, and marketing capabili¬ 
ty. In each case, such partnerships are being used to fill 
dangerous holes in a chipmaker’s business. 

Motorola, for example, the number-two U.S. chipmaker, 
signed an agreement last November with Toshiba of Japan 
to jointly manufacture memories and microprocessors in a 
plant now under construction in Sendai, Japan. The pact 
gives Toshiba access to Motorola’s popular 32-bit micropro¬ 
cessor technology; Motorola gets a share in a highly efficient 
manufacturing facility and a source for DRAMs. But the big 
attraction for Motorola was opening up Japan. The Toshiba 
alliance may prove the “magic formula” for effectively 
penetrating the Japanese market, says Chuck Thompson, 
Motorola’s senior vice president and director of worldwide 
marketing. 

LSI Logic also wanted to establish a Japanese manufac¬ 


turing base and lower its manufacturing costs, but did not 
have $100 million to spend on a modem chipmaking plant. 
Kawasaki Steel of Japan wanted to get into the semiconduc¬ 
tor business. In July 1985, the two companies agreed to build 
a state-of-the-art facility in Japan, of which Kawasaki Steel 
will own 45 percent. 

Although partnering is certainly an important survival 
strategy for weaker U.S. chipmakers, it may not be a strate¬ 
gy for maintaining independence. “You’ve got to get big to 
play in the big leagues,” says In-Stat’s Beedle. For weaker 
players, he says, “partners are just a phase in the consolida¬ 
tion. You become a partner and eventually you lose your 
identity, either by being bought or by merging.” ■ 


Michael R. Leibowitz is a business writer who specializes in the 
electronics industry. 
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T ^e land we're offering is far 
from the crowds and rat race of 
cities, away from noise and 
pollution. It's nature in an un¬ 
spoiled state. 

Each ranch is 40 acres or more. 

A really big spread. With controlled 
access that assures exclusivity 
and privacy. We're up in the moun¬ 
tains of Colorado's glorious San- 
gre de Cristo range—the heart of the 
Rockies. Where deer, elk, eagles, 
wild turkey and other birds and ani¬ 
mals still roam. 

Very few owners will share this 
part of the American Alps, and our 
concept for buyers is simple: A 
large, desirable piece of property, 
offered with financing and full 
buyer protection. You can build 


here if and when you want. You 
may use it as a base for vacations, 
for cross-country skiing, hunting, 
fishing, hiking, camping and all 
kinds of outdoor sports and fam¬ 
ily fun. 

It's the perfect place to acquire 
a substantial part of the American 
dream. Here you will taste life on 
the scale it was meant to be lived. 

Forbes Magazine's division, 
Sangre de Cristo Ranches, put this 
project together based on the 
many requests received over the 
years for a really large tract of 
land. Through Forbes Wagon Creek 
Ranch, we're pleased to be able to 
share a part of it with you and your 
family. We've ranched this area 
for almost two decades and plan to 


be around for generations to 
come. Our neighboring Forbes 
Trinchera Ranch covers over 400 
square miles, which is our firm 
commitment to the future of this 
unspoiled paradise in Colorado. 

Ranches here start at $30,000. 
It's not a small sum. But unlike 
paintings and jewelry or new cars, 
this ownership extends past your 
lifetime and the lives of those you 
love to guarantee your own sub¬ 
stantial heritage in America the 
beautiful. 

For complete information, 
without obligation, call 303/379- 
3263 or write to: Errol Ryland, 
Manager, Forbes Wagon Creek 
Ranch, P.O. Box 303, Ft. Garland, 
CO 81133. 



Obtain the Property Report required by Federal law and read it before signing anylliing. N 
judged the merits or value, if any. of this property. Equal Credit and Housing Opportunity. A statemenfai.. 

3n filed with the Secretary of State of the State of New York. The filing does not constitutf 
fer for sale or lease by the Secretary of State or that the Secretary of State has in ar 
h offering A copy of the offering statement is available, upon request, from Sai 
A statement of Record filed with the New Jersey Real Estate Commission permil 
OfferingStaiement and 


request, from Sangre de Cristo 

-Commission permits this property 

. value. Obtain the New Jersey Public 
CO; Florida AD 20537 












If these three letters concern you, 


You can take the eoncern out of the 
letters CIM with the letters IBM. 

Why? Beeause we have a wealth of 
experienee and technieal skill in 
Computer Integrated Manufaeturing. 

Industrial firms, hoth large and 
small, who worked on CIM projeets 
with us are realizing the benefits 
of improved produetivity. And heeause 
every business is unique, every CIM 
projeet is uniquely tailored to the size 
and experience of eaeh manufacturer. 

We’ve had first-hand experience at 
our own plants where we’ve integrated 


our own systems with a variety of 
manufacturing equipment with 
exciting results. 

We’ve worked with everything from 
industrial eomputers and roboties 
to produetion and business planning 
systems. That’s why our lineup of 
CIM solutions is broad and deep. 

So when you start a CIM projeet 
with IBM, you’ll see many benefits 
that flow from our partnership with 
you. We’ll share our know-how with 
you. People with experienee in 
implementing CIM in our IBM plants 






try these three. 


are available to help you plan and 
realize your own CIM projects. 

Our customer support centers, 
marketing assistance programs, 
industrial design teams and IBM- 
sponsored technical exchanges are 
other CIM resources available to you. 
In short—you’ll value our unwavering 
commitment to quality right down 
the line. 

So if you’re thinking about CIM and 
aren’t sure where to turn, think about 
IBM. It could be letter-perfect for 
you. For more information, call your 


local IBM representative, or call us at 
1-800-IBM-2468, Ext. 8. Or =i==g=^* 
return the coupon below. 

[ IBM 

I DRM, Dept. 8 
I 101 Paragon Drive 
I Montvale, NJ 07645 

I □ Please send me more information on CIM. 

□ Please have an IBM marketing representative contact me. 


Title. 


City-State-Zip. 
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$ H ^0 attractive has East Kilbride proved to US companies, that they | 

$ ^ now employ no less than 20% of the total workforce. $ 

$ BH East Kilbride sits in the heart of Scotland’s Silicon Glen $ 

I with over 200 electronics companies within a 50 mile radius, | 

$ (A considerable market, and core of suppliers, | 

$ H g B H ^ I in its own right.) 

$ As three of Scotland’s international 

I IH airports are 40 minutes away, East Kilbride | 

$ B^^PBBB^rB stepping stone to $ 

5 ® ® ® ® the vast European markets of some 600 $ 

I H H H million people, h B ^ 

I has attracted I 

$ H H Our labour record is $ 

^ H B impressive with 88% of facilities | 

$ H B 

I H H ■■ HH companies are 

I H I B^k^^B union tree strengthening East | 

$ Kilbride’s position $ 

I ■ B B as a right to work $ 

iinve$tmeiit3^! 

I _ universities are within an hourb drive, $ 

I J^B^^ providing an enviable pool of graduate I 

$ iBiB^B Jf labour and research and development $ 

^ TriSlBB SlBB^facilities. 

I ^pB B^pflB B B^BB B_^F The financial incentives cannot be $ 

I — surpassed in any other new town in the UK. | 

I Motorola, Rockwell International, Sea^te Technology | 

$ Oombustion Engineering, Schlumberger Electronics and Coats $ 

^BBB^BBB^B Pacesetterarejustsomeoftheleadingnamesalreadyhere, $ 

$ If your company would like to join them, $ 

I ■ pH contact Rick Packer on (617) 431 7474 at PRTM, | 

$ B 36 Washington Street, Wellesley Hills, | ^ 

I Massachusetts 02181. 

$ B^^^VB B Although the US companies estab- 

I ® B^ ■ ■ lished in East Kilbride produce many | 

jin $cotidnd." 
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Smart Cards 
Get Smarter 

A new breed of credit card will soon invade 
the U.S., creating a $3-billion market every five years 

By G. Berton Latamore 



lets. Sometime in the next 
few years, MasterCard In¬ 
ternational and Visa will re¬ 
place their magnetic-strip 
cards with flat plastic rectan¬ 
gles containing computer 
chips. 

The decision by Master- 
Card to test so-called 
“smart” cards this year 
means that the money for¬ 
eign companies have spent 
to develop the technology 
may be about to pay off in 
the United States. Both Mas¬ 
terCard and Visa have close 
business ties with major 
French credit-card compa¬ 
nies that have been using 
smart cards commercially 
for several years. One of 
them, Groupe Bull of Paris, 
has invested $50 million in 
the technology. 



LASER CARDS 

HOW THEY WORK: Laser cards store information as tiny 
black dots burned into the surface by a laser in a special com¬ 
puter terminal. A less-powerful laser that works much like a 
compact disk player reads the card. Laser cards hold as many 
as four million characters, much more than chip-based cards. 
PRIMARY USE: Medical records 
OTHER USES: Portable storage of large amounts of data 
WHO MAKES THEM: Drexler Technology; Optical Recording 
Corp., Toronto. 

TRIALS: NASA (10-30 cards) for astronauts’ medical records 
■ Pesch & Co. (proposed, 1,000 cards) for medical records 
LIKELY COMMERCIAL INTRODUCTION: Possibly within 


That’s small change com¬ 
pared to the potential mar¬ 
ket. The eventual introduction of smart credit cards in the 
U.S; would require the installation of eight to ten million card 
readers. These machines would range from $600 free-stand¬ 
ing units to devices costing $50 to $100 that plug into personal 
computers or point-of-sale terminals. The real market, how¬ 
ever, is the cards themselves; if use becomes widespread, a 
billion cards costing about $3 each would be needed for the fi¬ 
nancial-services market alone. That translates into $3 billion 


in gross revenue for the 
makers every five years, as 
cards have to be replaced. 

Unlike current credit 
cards, which store informa¬ 
tion on a magnetic strip and 
are easy to read, alter, and 
forge, smart cards protect 
the information they carry 
with an electronic lock. 
Smart cards can also check 
each charge against a bank 
balance to avoid over¬ 
charged accounts and elimi¬ 
nate the time and cost of 
long-distance calls to autho¬ 
rize purchases. 

MasterCard sees the 
smart card as an answer to 
theft and fraud, which is fast | 
approaching $2.5 billion a g 
year. But financial services | 
provide only about half the i 
potential market for new a 
card technologies, says Rich- | 
ard Dunham, president of | 
Micro Card Technologies in I 
Dallas, a Groupe Bull subsid- S 
iary and one of two smart- ^ 
card makers in the United States. Smart cards can also store 
medical and health-insurance information, phone numbers, 
appointments, or other records. 

This versatility, when applied to the federal government, 
the health-care industry, data security for personal comput¬ 
ers, and building-security systems, could create a bonanza of 
at least a billion more cards. 

Although smart cards seem to have the edge in financial 
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services, different souped-up 
cards are competing for oth¬ 
er parts of the market. At 
least three companies—New 
York-based SmartCard In¬ 
ternational (SCI), Intellicard 
of Colorado Springs, Colo., 
and Japan’s 'Toshiba—are 
developing versions of a 
“unified” card that has its 
own keypad, screen, and 
battery. 

SCI, which pioneered the 
unified card, is developing 
a reprogrammable version 
called the Ulticard with a 
64,000-character memory— 
essentially a wallet-sized 
computer. Unlike the smart 
card and the conventional 
magnetic-strip card, Ulticard 
needs no terminal. However, 

SCI is covering its bets by 
making sample lots of stan¬ 
dard smart cards and negoti¬ 
ating with several domestic 
electronics manufacturers to 
provide volume production 
of both smart cards and Ulti- 
cards when commercial de¬ 
velopment starts in North 
America. “Most people ex¬ 
pect the basic smart card 
to be the general-purpose 
charge card,” says Stephen 
Seidman, editor and pub¬ 
lisher of the Smart Card 
Monthly newsletter. 

Drexler Technology of 
Mountain View, Calif., champions a third variant—optical- 
memory cards that lack built-in computing power. The com¬ 
pany’s product, called the Drexon Laser Card, holds four mil¬ 
lion characters, as much as about 100 smart cards. 

Optical-storage cards are best suited for disseminating 
large amounts of data. Company president Jerry Drexler, the 
card’s developer, gives as an example field-repair manuals, 
which must be available at a moment’s notice in thousands of 
locations. “If all technical manuals were published on cards it 
would be a 10-billion-card market,” says Drexler. 

However, Drexler Technology has been hamstrung by a 
lack of terminals. The company lost control of its destiny 
when it elected to license the development and manufacture 
of terminals to large Japanese electronics companies. 
Drexler has spent $35 million on the technology since 1981, 
but it lacks the resources to develop both the cards and 
terminals. 

Two years ago, that problem caused Blue Cross/Blue 
Shield of Maryland to shelve a plan to put medical records 
on a Drexon card. However, the idea is being revived with 
the introduction of the first mass-produced Drexon term¬ 
inals by Los Angeles-based Nippon Coinco, which also is hint¬ 
ing at plans for a battery-operated, hand-held terminal. Lon¬ 
don’s Charing Cross Hospital also plans to use Drexon cards 


supplied by British Telecom 
to record ultrascan images 
and chart the course of 
pregnancies. 

But Drexler is not alone 
with its laser card; recent en¬ 
trants into the field include 
Japan’s Dai Nippon Printing 
Co. and Toronto-based Opti¬ 
cal Recording Corp. Nor 
does the optical card own the 
market for medical-record 
storage. Affiliated Health 
Care in Princeton, N.J., is 
testing a smart card instead, 
partly because the Drexon 
card carries too much infor¬ 
mation, according to Kate 
Fogel, Affiliated’s vice presi¬ 
dent of marketing. “Doctors 
don’t want to be liable for 
something they missed on 
page 699 of an 800-page re¬ 
port,” she explains. 

In Affiliated’s test, done in 
the Princeton area in con¬ 
junction with Visa, the smart 
card stores a summary of an 
individual’s medical record, 
including warnings about 
medications, allergies, im¬ 
munizations, and chronic 
health conditions, plus 
names and phone numbers 
of the card-holder’s physi¬ 
cians. If more information is 
available on Affiliated’s da¬ 
tabase, the card works with 
a personal computer for 
quick access to medical records. Additional trial sites will be 
selected later this year. Eventually, Visa might offer the Af¬ 
filiated services to all its members. 

The ultimate in portable data-pthering may come from 
the unified card. Methodist Hospital and Baylor College of 
Medicine, both in Houston, are using SCTs Ulticard to moni¬ 
tor the diets of outpatients suffering from heart disease, dia¬ 
betes, and obesity. In June, patients started carrying an Ulti¬ 
card to record what they ate. This not only reminds them to 
stay on their diets, but also gives their doctors an accurate ac¬ 
count of what the patients are eating, says Alan J. Herd, med¬ 
ical director of the Methodist Hospital’s Institute for Preven¬ 
tive Medicine. Late this year, the medical institutions plan to 
start a field test involving about 200 patients who are not con¬ 
nected to Methodist Hospital or Baylor. One goal of this sec¬ 
ond program is to introduce the Ulticard to medical profes¬ 
sionals outside the Houston area. 

The Ulticard may find uses wherever people need to record 
numerical data easily in the field. Poll takers might find 
the card easier to use than a clipboard, and field reseach- 
ers of all kinds need a better way to record minute-to-minute 
observations. PA Technologies, a design and development 
firm in Princeton, N.J., is experimenting with adding a 
short-range radio transmitter to the card. The transmitter 



SMART CARDS 


HOW THEY WORK: The card contains a computer chip that 
provides processing power and an electronic memory that does 
not lose its data when the power is shut off. Most smart cards 
have a premanent memory of 8, 16, or 32 kilobytes; new ver¬ 
sions use chips with reprogrammable memories. 

PRIMARY USE: Credit cards 

OTHER USES: Banking, medical records, building security 
WHO MAKES THEM: In the U.S.; SmartCard International, 
Micro Card Technologies. In France: Croupe Bull, Flonic 
Schlumberger, Philips Data Systems. 

TRIALS: Affiliated Health Care (500-1000 cards) for medical 
records ■ MasterCard (500-1000) for financial services ■ U.S. 
Department of Agriculture (2000-)- cards) to track peanut 
sales ■Royal Bank of Canada (500-)- cards) for data access 
■ Identix (100,000-f- cards) for building security 
LIKELY COMMERCIAL INTRODUCTION: Used in 
Canada and France now; by 1990 in the U.S. 
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sends information as soon as 
the user enters it, eliminat¬ 
ing the need for a card 
reader. 

Another potential applica¬ 
tion—building security—has 
already attracted commer¬ 
cial interest. Identix, of Palo 
Alto, Calif., is marketing a 
smart card that stores digi¬ 
tized fingerprints. To open a 
secure door in an industrial 
plant, for example, an 
ployee slips the card into a 
reader built into the wall, 
taps in an identification 
number, and places a thumb 
on a sensor. If everything 
matches, the door opens. The 
optical card, with its huge 
memory, could prove more 
versatile as a security tool— 
one Drexon card could store 
a thumbprint, photo, and 
voice print. 

The smart card has a stra¬ 
tegic advantage over the 
other card types because it is 
the only one in mass use. In¬ 
vented in France and backed 
by the French government, 
it has seen extensive use 
throughout that country as a 
bank and charge card, a tele- 
phone-debit card, and as a 
method of storing copies of 
students’ records and sched¬ 
ules at universities. In the 
United States, MasterCard is 
just finishing field trials of smart cards in Columbia, Md., and 
West Palm Beach, Fla. The trials have proved that the cards 
survive being sat on—an insult not inflicted by French men, 
who typically carry their billfold in their jacket rather than in 
a rear pocket. 

The unified card and the Drexon card still face technical 
hurdles. SCI’s Ulticard prototypes use five chips, which make 
them too thick to fit in a wallet. The final one-chip version will 
be reinforced to protect the chip, screen, and other delicate 
components from seated assault. This card will come out next 
year, according to Lessin. 

The Drexon card, too, faces the wallet test. Some experts 
wonder whether scratches and grime will obscure the data 
from the readout laser. Also, the Nippon Coinco terminals 
have yet to be proven in the field. Even if the hardware per¬ 
forms according to plan, there is still a software gap, says 
Stuart Crane, an optical-card specialist at the Battelle re¬ 
search institute in Columbus, Ohio. No software is available 
to read the information on the cards and translate it into En¬ 
glish, says Crane, who estimates it will be at least two years 
before an easily installed terminal is developed. 

The technical problems of the new cards are solvable; a 
bigger issue may be economics. Conventional magnetic-strip 
cards cost about $1 apiece. Smart cards cost $2 to $3 each. 


as will laser cards in volume 
production. Lessin expects 
his Ulticard to cost users 
$20 each. That, argues Dun¬ 
ham of Micro Card Technol¬ 
ogies, is too high if the 
cards will have to be re¬ 
placed every two years, as is 
the case with today magnet¬ 
ic-strip cards. 

Lessin responds that hold¬ 
ers of premium charge cards 
now pay much more than $20 
a year for their magnetic- 
strip cards. He also asserts 
that the Ulticard will be 
made of much higher-quality 
materials than present-day 
charge cards, which are de¬ 
signed to wear out in two 
years because the issuing 
companies can control them 
only by replacement. Unified 
cards can be changed at any 
time simply by reprogram¬ 
ming them. 

The real issue, says Seid- 
man of Smart Card Month¬ 
ly, is market control. If 
MasterCard starts distribut¬ 
ing smart cards nationwide 
soon, the French technology 
will gain such a head start 
that it may be impossible for 
the others to catch up. 

This is not an unlikely sce¬ 
nario. In March, Master¬ 
Card’s board of directors au¬ 
thorized further testing of 
the technology. As a result, a group of executives from mem¬ 
ber banks is analyzing the potential impact of the chip card on 
credit losses, and MasterCard is involved in field tests in Ger¬ 
many, New Zealand, Mexico, Canada, and Japan. Executives 
from MasterCard and Visa are discussing working together 
to introduce the technology in North America. A joint plan 
would spread the cost of acquiring terminals—a major con¬ 
cern of the banking community. 

According to industry experts, the main holdup may be the 
negotiations between MasterCard and Visa. Although Mas¬ 
terCard believes the smart card will earn back its cost in sav¬ 
ings on fraud alone. Visa intends to convert to a new technol¬ 
ogy only if it provides new revenue-generating services. Still, 
if MasterCard starts mass distribution of smart cards in 1988, 
as predicted by test-cards supplier Micro Card Technologies, 
it will be tough for Visa—and the other large financial-ser¬ 
vices providers—to resist joining in. Once those cards and 
terminals are in the field, it will be hard to avoid the logic of 
using them whenever possible. 

If that’s the case, the smart-card pioneers could be even 
smarter than the cards they’re selling. ■ 


G. Berton Latamore writes on technology topics for a number 
of national publications. 



UNIFIED CARDS 


HOW THEY WORK: Like smart cards, unified cards contain a 
computer chip. But unified cards add battery power, a two-line 
display screen, and a keyboard, so users can enter and read in¬ 
formation without a computer terminal. 

PRIMARY USE: Financial transactions and records 
OTHER USES: Portable data collection 
WHO MAKES THEM: Smart Card International (under trade 
name Ulticard), Intellicard, Toshiba. 

TRIALS: Houston’s Methodist Hospital (400 cards) for medical 
records ■ Visa (100-200 cards) for financial services 
LIKELY COMMERCIAL INTRODUCTION: Three to 
five years 
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Genetic TPA 


The Race After 
Genentech 

A new generation of drugs that fight blood clots may help 
small biotech companies pass the industry’s leader 


By Helen Wheeler 


T his year brought a one- 

two punch for Genentech, the 
San Francisco-based biotech¬ 
nology company. First came the left 
hook: the Food and Drug Administra¬ 
tion denied the company permission to 
market TPA, a drug that dissolves blood 
clots. Then came the right cross: a court 
rejected Genentech’s broad-based Brit¬ 
ish patent for TPA. 

These rulings created a sensation in 
the biotechnology industry. Genentech 
is the biggest company in the field, and 
its version of TPA is further along in 
tests on humans than anyone else’s. 
That meant the company was closer to 
opening up a market that some have 
figured as worth $500 million to $700 
million, based on estimates that 270,000 
people in the United States are candi¬ 
dates for the drug. 

But after a bit of reflection, it seems 
Genentech is down but not out. Even 
though the FDA ruling postponed the 
company’s TPA introduction by at least 
a few months, the blow was not fatal. 
Although Genentech has put a lid on 
public comment since the rulings, opti¬ 
mists at the company predict the prod¬ 
uct could come out as early as this fall. 

However, the delay has given other 
companies several important strategic 
advantages. As a result of Genentech’s 
FDA troubles, other companies know 
more about the kind of information the 


agency wants, and can perhaps plot 
their drug-testing programs more effi¬ 
ciently. Also, the patent loss, though it 
does not cover the United States, helps 
allay the fear that companies could be 
prohibited from making any variety of 
TPA that uses genetic engineering in its 
development. 

Perhaps the most important factor is 
the most subtle one. Even if Genentech’s 
product is the first TPA to reach the mar¬ 
ketplace, industry analysts say, it could 
quickly be superseded by so-called “sec¬ 
ond-generation” TPA or other anti-clot- 
ting drugs being developed by competi¬ 
tors. “In terms of first-generation TPA, 
Genentech is the leader,” says James 
McCamant, editor of the Medical Tech¬ 
nology Stock Letter. “With second-gen¬ 
eration products it becomes anybody’s 
race, especially when you start talking 
about combining drugs and using new 
delivery systems.” 

The battle over TPA has expanded in¬ 
terest in biotechnology among the giant 
pharmaceutical houses. These compa¬ 
nies are lining up to increase funding 
and marketing expertise to companies 
smaller than Genentech, enabling them 
to compete on a more equal footing. 

Integrated Genetics is one example 
of the smaller companies that have ben¬ 
efited from Genentech’s problems. The 
company, founded in 1981, is far small¬ 
er than Genentech. Integrated Genet¬ 


ics’ 1986 revenues of $8.5 million came 
from research contracts and fees rather 
than product sales. However, BASF of 
West Germany and Toyobo/Daiichi of 
Japan are financing its research and 
testing. Also, Integrated Genetics is 
pursuing more than one version of TPA 
as well as two other anti-clotting pro¬ 
teins. Analysts say this aggressive ap¬ 
proach gives Integrated Genetics an ad¬ 
vantage. “It’s not dependent on one 
product for success,” says Margaret 
McGeorge, a biotech analyst for Branch 
Cabell, an investment research firm. 

Like most other competitors. Inte¬ 
grated Genetics is pursuing a long-term 
strategy by working on a second-gener¬ 
ation version that lasts longer in the 
body and requires less of the drug to 
dissolve the clot. This process involves 
altering TPA’s genetic structure 
through protein engineering, and Inte¬ 
grated Genetics is considered a leader 
in producing the necessary proteins. 

The company’s research focuses 
heavily on this second-generation TPA, 
for which it has filed patent applications 
but which is still in the development 
stage. However, the company has not 
abandoned its hopes for a first-genera¬ 
tion version, even though it lags behind 
at least two other companies in its 
schedule for testing such a version (In¬ 
tegrated Genetics plans clinical trials in 
the United States this fall). 
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R obert J. Carpenter, Integrated Genetics chairman and president, hopes his company’s 
second-generation TPA may eventually displace Genentech’s market leadership. 


Like Genentech’s TPA, Integrated 
Genetics’ first-generation drug starts 
with TPA as it occurs in nature. Howev¬ 
er, Integrated Genetics’ first-genera¬ 
tion process uses a different type of cell 
than that of Genentech’s version, ac¬ 
cording to David Paisley, a chemistry 
professor and president of a biotech 
consulting firm. Paisley says this differ¬ 
ence should protect the company from 
any Genentech patent challenge. 

Patent protection is critical, experts 
say, because as more and more biotech¬ 


nology products finally reach the mar¬ 
ketplace, courts will increasingly be 
forced to decide to what extent patents 
cover emerging processes as well as 
products. No patent has yet been grant¬ 
ed for TPA in the United States. 

The patent question is particularly im¬ 
portant in the case of Genetics Institute. 
Though far smaller than Genentech, the 
company has roughly four times the 
market capitalization of Integrated Ge¬ 
netics, and it has been running clinical 
trials on its first-generation TPA longer 


than anyone except Genentech. More im¬ 
portant, Wellcome PLC of London, the 
victor against Genentech in the British 
patent ruling, licensed its first-genera¬ 
tion TPA technology from Genetics Insti¬ 
tute, which will receive royalties from 
anything Wellcome sells. 

However, the British court decision 
was not an unqualified benefit to Genet¬ 
ics Institute. The company was just as 
damaged as other companies when the 
ruling prompted a drop in TPA-connect- 
ed stocks—though not, of course, as 
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much as Genentech. Also, appeals of 
the decision could delay final resolution 
of the case for as much as two years. If 
Wellcome goes to market before the 
suit is resolved, and if Genentech wins, 
Wellcome could be forced to pay dam¬ 
ages for patent violation. 

B ut Stuart Weisbrod of Pruden- 
tial-Bache Securities does not 
think Genetics Institute will 
reap substantial revenues 
from its first-generation TPA. Under 
the arrangement with Wellcome, the 
company will receive royalties from 
sales of the drug but no revenue from 
its manufacture, which Wellcome will 
do itself. Also, Wellcome is 12 to 18 
months away from applying for FDA 
approval in the United States. 

Like Integrated Genetics, Genetics 
Institute is banking on second-genera¬ 
tion TPA, and hopes to begin human 
testing in the United States next year, 
according to Garen Bohlin, senior vice 
president of finance and administra¬ 
tion. However, Genetics Institute has 
not lined up partners for its second-gen¬ 
eration research. The company reports 
good results in animal tests of the prod¬ 
uct, and some analysts rate it as one of 
Genentech’s stiffest competitors. 

Further behind both companies is 
Bio-Response, which like others had 
hoped that a Genentech victory could 
eventually force a number of competi¬ 
tors with similar technologies out of the 


running. According to the Biotech In¬ 
vestor newsletter produced by Casdin 
Associates, a research firm that tracks 
the biotech market, Bio-Response is 
even smaller than Integrated Genetics 
or Genetics Institute. Because Bio-Re¬ 
sponse does not use recombinant-DNA 
techniques to produce its TPA as Genen¬ 
tech and the other competitors do, it 
probably will avoid any patent battles. 

“We are cheering for Genentech, be¬ 
cause if their patent position is ulti¬ 
mately maintained, it will eliminate a 
large number of players. It’s as uncer¬ 
tain as it was before,” says Alfred G. 
Daniel, president of Bio-Response, who 
believes that U.S. courts ultimately will 
see things much differently than the 
British court did. 

However, both Linda Miller, a bio¬ 
technology analyst for Paine Webber, 
and McCamant of the Medical Technol¬ 
ogy Stock Letter rate Bio-Response’s 
chances of catching TPA’s gold ring as 
far slimmer than either Genetics Insti¬ 
tute’s or Integrated Genetics’; Bio-Re- 
sponse’s time frame for testing is even 
further behind that of those companies. 
Bio-Response also lacks the deep pock¬ 
ets of a large corporate partner. The 
company is involved in discussions with 
potential partners worldwide but, ac¬ 
cording to Daniel, “No one has made us 
an offer that we cannot refuse.” Bio- 
Response also wants to wait until it 
gets results from its first human trials 
before beginning serious negotiations. 


Another TPA-connected company, 

Damon Biotech, has a patent not on a 

TPA product but on a process that can : 

be used to make first-generation TPA. 

The company calls its process the En- i 

capcel system, but is still two to three 
years away from getting any product to : 

market. By that time, says Prudential- 1 

Bache’s Weisbrod, second-generation ■ 

products will be hitting the market. 

However, Damon Biotech is hoping the 
TPA market will be large enough to ac- | 

commodate even a late entry. Its part- i 

ner is the pharmaceuticals giant j 

SmithKline Beckman; with $3.7 billion I 

in sales last year and an anti-hyperten- i 

sion drug already on the cardiovascular 
market, SmithKline Beckman obvious¬ 
ly has the financial assets and market- ; 

ing muscle Damon Biotech needs. 

SmithKline first signed with Biogen 
N.V., whose version of TPA is much like 
Genentech’s. Biogen is behind Well¬ 
come in its clinical trials. McCamant de- | 

scribes Biogen as a “major disappoint¬ 
ment” because it has expended more 
than twice as much on research and de¬ 
velopment as it has collected in reve¬ 
nues, which dropped from $21.5 million 
in 1985 to $10.1 million last year. Ana¬ 
lysts say Biogen is putting TPA on the 
back burner. Not only has SmithKline 
Beckman begun putting money into 
other companies, but Biogen’s produc¬ 
tion method is the same as Genentech’s, 
making it vulnerable to a patent chal¬ 
lenge even if Genentech gets a patent 
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that covers a very specific process. 

SmithKline’s latest venture involves 
British Biotechnology Ltd. of Great 
Britain. This company will genetically 
engineer TPA peptides (linked amino ac¬ 
ids, which are the building blocks of 
proteins such as TPA) and SmithKline 
will do research for possible marketing. 
However, clinical tests for this product 
are two to four years away. 

“Our collaborations maximize our 
chance to emerge in the top tier of 
successful companies,” says Smith¬ 
Kline Beckman vice president Barry 
Berkowitz. 

SmithKline’s involvement is typical 
of the interest increasingly being 
shown in developing biotechnology 
products. Many larger companies are 
content to use their massive financial 
resources to buy expertise from the 
smaller biotech operations, which often 
are still in a research-and-development 
phase rather than generating revenue. 

H owever, as the fledgling bio¬ 
technology industry begins 
to establish markets by mov¬ 
ing from research to produc¬ 
tion, more large companies are entering 
the fray. The TPA battle, for example, 
includes the giant pharmaceutical 
house Eli Lilly, which has chosen to do 
its own research. It is not disclosing its 
plans, but the company is known to be 
working on a second-generation prod¬ 
uct, according to David Webber, editor 


the 

biotechnology industry 
begins to move from 
research to production, 
more large companies 
are entering the fray. 


of Biotech Investor. Lilly already has 
entered the cardiovascular market 
through such medical instruments as 
catheters. 

G. D. Searle, a division of Monsanto, 
plans to market a second-generation 
TPA being developed by Monsanto in 
conjunction with a privately held com¬ 
pany in St. Louis named Invitron. It is 
perhaps a sign of the new interest in 
TPA that Monsanto and Invitron were 
working on the drug before Monsanto 
bought Searle. 

Still other companies have chosen to 
produce drugs that can ride the coattails 
of whoever comes out on top in the TPA 
battle. For example. Collaborative Re¬ 
search has teamed with Sandoz, a Swiss 
company that sells chemical, agricultur¬ 
al, and pharmaceutical products. The 
two companies plan to manufacture and 


market an anti-clotting drug called 
prourokinase that may work with 
TPA—as TPA dissolves a blood clot, 
prourokinase speeds the process and 
seems to prevent the clot from forming 
again. As a clot-dissolving drug, prouro¬ 
kinase could compete with TPA. Howev¬ 
er, even if TPA dominates the anti-clot¬ 
ting market, prourokinase’s special 
properties may still provide profits for 
Sandoz, which holds the marketing 
rights worldwide. “It’s hard to say any¬ 
thing definitive [about prourokinase] 
until there is more data and we can com¬ 
pare it with other drugs,” says Thomas 
Oesterling, president and chief operat¬ 
ing officer of Collaborative Research. 
“But we are in much better shape than 
TPA from this standpoint.” Both Sandoz 
and Genentech are seeking patents for 
using the drugs in combination. Consul¬ 
tant Paisley speculates that each compa¬ 
ny will offer slightly different formula¬ 
tions to avoid patent infringement. 

A similar strategy is being pursued by 
Boston-based Genzyme, whose market 
capitalization is slightly lower than Da¬ 
mon Biotech’s. Genzyme has developed 
a method by which TPA makers can alter 
the sugar molecules that attach to TPA, 
thereby making a TPA product less vul¬ 
nerable to patent challenge. The compa¬ 
ny has signed a research agreement 
with Genentech, but Genzyme says this 
agreement does not involve TPA. 

Genzyme’s ability to stay in the mar¬ 
ket seems fairly strong. The company is 
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tests that generated about $4 million in 
revenues last year. Genzyme’s entrance 
into the TEA. market is hampered, how¬ 
ever, because it is still at the develop¬ 
ment stage. As McCamant points out, 
the diversity of approaches puts addi¬ 
tional pressure on Genentech, which has 
staked its TEA chances on its first-gen¬ 
eration product. 

O ther companies are pursuing 
anti-clotting solutions that 
have nothing to do with TEA. 
For example, Centocor, which 
has the fourth largest market capital¬ 
ization among 102 biotech companies 
analyzed by Biotech Investor, has ap¬ 
plied for a patent on a monoclonal anti¬ 


body that can prevent blood clots from 
forming and may also help keep clots 
from recurring. Centocor estimates 
that this antibody will appeal to the 
same market as TEA. 

Foreign companies also are a factor in 
the race. Streptokinase, which received 
FDA approval for treatment of heart-at¬ 
tack victims at the same hearing at 
which Genentech received its setback, is 
produced by Hoechst-Roussel of West 
Germany and Kabivitrum of Sweden. A 
modified version of streptokinase, pro¬ 
duced by England’s Beecbam and 
dubbed Eminase, is about a year away 
from market. Because it is expected to 
be priced at about $200-$250 per dose 
compared to TEA’s estimated $1,500- 
$2,000, it could significantly affect pric¬ 


ing of any TEA product even though it is 
considered less effective in breaking up 
clots and Beecham’s U.S. marketing 
would probably be weaker than that of 
American companies. 

“When you have a large number of 
similar products, the competition be¬ 
comes much more a game of market¬ 
ing,” says Biotech Investor^?, Webber. 
“The suddenly manifested vulnerabili¬ 
ty of Genentech’s TEA in particular, and 
overall corporate strategy in general, 
has revitalized the firm’s competitors. 
The psychological impact of Genen¬ 
tech’s setback will have tangible 
consequences.” ■ 


Helen Wheeler is an associate editor of 

HIGH TECHNOLOGY BUSINESS. 
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Military 
Software’s 
New Market 

The Defense Department’s tougher stance 
nurtures the Ada support industry 


BY DAVID FREEDMAN 



W HEN THE Department of 
Defense issued new regula¬ 
tions governing software 
earlier this year, it was like 
a mother getting tough 
with children who had 
pushed her too far. For three years, the depart¬ 
ment had been trying to cut costs by standardiz¬ 
ing its computer software, specifying a program¬ 
ming language called Ada for all software in 
“mission critical” systems—basically, anything 
that flies or blows up. But defense contractors 
had avoided the conversion by claiming it would 
ensure budget overruns. Waivers to the Ada man¬ 
date became the rule rather than the exception. 

In response, early this year 
the department issued a more 
stringent mandate that makes 
it harder for contractors to 
avoid Ada. “The percentage of 
contractors getting waivers 
will fall from 70 percent to 30 
percent,” says John Pates of 
Massachusetts Computer As¬ 
sociates, a company in Wake¬ 
field, Mass., that writes Ada 
programs. 

Now some of the largest de¬ 
fense projects in development 
are solidly committed to Ada, 
such as the Air Force’s Ad¬ 
vanced Tactical Fighter—a 
$40-billion program that’s ex¬ 
pected to be more than 80 per¬ 
cent software development. 


That’s a welcome change for companies that in¬ 
vested early in Ada. “A lot of companies that put 
money into Ada product development have yet to 
see that Investment pay off,” says Charles Bick- 
ley, Ada product manager of Softech, a software 
company in Waltham, Mass. The Ada crackdown 
is expected to create massive new sources of in¬ 
come for suppliers of Ada programming equip¬ 
ment and expertise to such defense contractors as 
TRW, Boeing, and Martin Marietta. 

The payout to such contractors for defense soft¬ 
ware written in Ada will grow from about $700 
million this year to a whopping $16 billion in 1990, 
according to International Resource Development 
(IRD), a management consulting company that fol¬ 
lows the Ada market. Defense 
contractors will drastically in¬ 
crease their spending on the 
products they need to write 
Ada programs to get those 
contracts. What now repre¬ 
sents $130 million in revenues 
for the fledgling support com¬ 
panies may reach $500 million 
by 1990, according to IRD. 

Heretofore, the market for 
Ada support products has 
been dominated by small, in¬ 
dependent companies, often 
privately owned. These com¬ 
panies create the software 
(and sometimes the hardware) % 
that defense companies need| 
to write Ada programs, in-1 
eluding systems that translate a 
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between Ada and computer hardware. 
They create systems on which pro¬ 
grammers write Ada code. They may 
also contract with defense companies 
to do Ada programming, or serve as 
consultants to defense companies con¬ 
verting to Ada. 

But as the language gains momen¬ 
tum, such large, mainstream computer 
companies as Data General and Digital 
Equipment Corp. are looking to play a 
more dominant role in the market for 
Ada programming supports. Their ap¬ 
pearance could threaten some of the 
smaller contenders that have made Ada 
their mainstay. To insulate themselves 
from the competitive power of the gi¬ 
ants, many smaller companies are set¬ 
tling into niches that are too specialized 
for the full-system computer compa¬ 
nies. So far the strategy has worked, 
but that may only be because the mar¬ 
ket is expanding rapidly enough to ac¬ 


commodate the proliferation of smaller 
companies. In the future, IRD president 
Kenneth Bosomworth anticipates con¬ 
solidation: “It won’t be a question of 
large companies moving in and domi¬ 
nating, as much as acquiring the spe¬ 
cialized companies.” 

T he likely buyers, of course, in¬ 
clude the big guns that sell 
systems and have already 
staked a claim in the Ada mar¬ 
ket. The first one to hit on Ada is Digi¬ 
tal Equipment Corp. (DEC), which has 
already captured the lion’s share of the 
market for compilers for its VAX com¬ 
puters. Compilers are basic software 
packages that a computer uses to 
translate Ada. “We’re as busy as we 
could possibly be,” boasts DEC’s Ada 
product manager David Quigley. Other 
systems companies offering Ada sup- 
I port products include Honeywell, Data 


General, and Concurrent Computer. 
“It’s an opportunity for both increased 
hardware and software profits,” says 
Concurrent’s software products man¬ 
ager Dennis Tinley. 

For now, many systems suppliers 
seem content to work cooperatively 
with the independent companies; in¬ 
stead of competing, in some cases the 
computer giants are expanding the cus¬ 
tomer base of the smaller Ada suppli¬ 
ers. DEC, for example, is jointly devel¬ 
oping Ada-support software with 
Systems Designers of Woburn, Mass., 
and AT&T has worked with Interme¬ 
trics. Other large computer companies 
have so far opted to simply resell com¬ 
pilers purchased from smaller compa¬ 
nies, as Harris has done with Verdix. 

IBM, which often sets the course of 
the computer industry, has moved its 
Federal Systems Division aggressively 
into competition with defense contrac- 


ADA HITS THE PRIVATE SECTOR 


T he growing use of the Ada programming lan¬ 
guage in military computers is less a tribute to its 
appeal than to the diligence of the Department of 
Defense, which now demands the language. But interest 
in Ada is building in nondefense markets as well, partly 
because business managers are becoming sold on Ada’s 
ability to cut costs and boost software quality. 

With Ada, programmers must carefully plan their pro¬ 
grams. Although this increases the time spent on design 
by about 50 percent, it also cuts the number of errors that 
creep into a program by 75 percent, resulting in a crucial 
cost savings. 

Because finished Ada programs are better organized 
and more clearly mapped out, they are easier to modify. 
Also, Ada programs use interchangeable modules that let 
programmers create a library of building blocks for writ¬ 
ing subsequent programs. For these reasons, Ada is ex¬ 
pected to cut 60 percent of the costs of building and re¬ 
working a program over its lifetime. 

As such advantages attract commercial programmers, 
companies that supply Ada support will be 1 wking at a ci¬ 
vilian market that could grow to $150 million in annual 
sales, estimates analyst Kenneth Bosomworth of Interna¬ 
tional Resource Development, a company that offers man¬ 
agement consulting. 

Ada’s first major civilian inroads came through govern¬ 
ment agencies and commercial-aviation businesses with 
links to the defense industry. For instance, Boeing relies 
heavily on Ada for its 7J7 aircraft development. NASA’s 
space station and the Federal Aviation Administration s 
next-generation air-traffic-control system are also com¬ 
mitted to Ada. 

Recently, large software suppliers—especially those 
seeking an edge in government sales—have begun using 


Ada in both their military and commercial programs. IBM 
has quietly taken a lead in this regard, motivated by Ada’s 
programming advantages as well as by the company’s 
Federal Systems Division’s hunger for military contracts. 
“They won’t say much about it to the outside world, but 
they’re embracing Ada in a big way,” says Captain Glen 
Hughes, a Pentagon staffer who reviews Ada software 
projects for the Army. Because the military is pushing 
contractors to supply off-the-shelf rather than custom 
programs, he says, IBM and other software sellers plan to 
fulfill contracts with Ada software that can also be mar¬ 
keted to businesses. 

Computer Corporation of America (CCA) of Cambridge, 
Mass., and CRI of Santa Clara, Calif., have both enlisted 
Ada to develop database-management systems. CCA sells 
mainly to government markets, but CRTs Relate/DB is 
probably the first major commercial software product 
written in Ada. The language’s tight structure helped 
keep the program to a fifth the size of a typical competi¬ 
tive offering, says CRI vice president of marketing and 
sales Paul Puller, and Ada’s versatility enabled CRI to cre¬ 
ate versions of the product for seven different computers 
in one year instead of the several years that are normally 
consumed by such a project. 

The big question is whether Ada will catch on among in¬ 
formation-systems departments, which write software 
for their own business needs. In this market, the biggest 
hurdle is the entrenchment of Cobol in business program¬ 
ming. Experts insist Ada is better, pointing out that it of¬ 
fers businesses the same benefits as it does the defense in¬ 
dustry. “A large bank system has the same kinds of prob¬ 
lems as a battlefield-management system,” says Thomas 
Winfield, software engineering technology manager in 
the Ground Systems Group of Hughes Aircraft. —D.F. 
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tors for Ada military contracts. To do 
so, IBM has at times developed Ada pro¬ 
gramming equipment to fulfill its de¬ 
fense contracts if nothing appropriate 
was available from Independent compa¬ 
nies. But so far, IBM has shown no in¬ 
tentions of selling these Ada-support 
products to outsiders. 

Some smaller independent compa¬ 
nies that jumped into Ada support early 
have already established strong posi¬ 
tions, from which they will be difficult 
to displace. For example. Rational 
hopes to grab a $100-million piece of the 
market by 1992, according to company 
vice-president Robert Bond. Offering 
both hardware and software to defense 
companies. Rational is the clear leader 
in the high end of the market for Ada 
programming systems. Its products 
are used in about 40 major projects, and 
Bond expects that number to double a 
year from now. 

Rational, like most companies that 
specialize in Ada-related markets, is 
privately held and does not release fi¬ 
nancial information. But Bond predicts 
the company, founded in 1980, will be¬ 
come profitable later this year. To help 
reach this milestone. Rational plans to 
pursue two high-gro-wth opportunities: 
international sales and the market for 
lower-cost Ada programming systems. 
“Our goal is to keep pushing the entry- 
level price down, to offer an attractive 
solution for developers of smaller Ada 
projects,” says Bond. 

Of the companies that offer software 
alone, one of the more successful is Sof- 
tech. Publicly held, Softech derives 
about half of its $45 million in annual 
revenue from software that assists 
Ada programmers. Ada product man¬ 
ager Bickley asserts that, under the 
Defense Department’s tougher man¬ 
date, the market for Softech’s products 
could double every year for the next 
several years. 

A number of independent software 
companies are seeking profitable 
niches by selling Ada programming 
equipment for use on a variety of com¬ 
puters. One of the leading suppliers of 
compilers is Verdix; the company sup¬ 
plies about one-third of the approxi¬ 
mately 75 computer compilers current¬ 
ly offered under other companies’ 
names, according to Stephen Ziegler, 
the company’s vice president of Ada 
products. This widespread acceptance 
has been a factor in helping Verdix 
achieve profitability in the last two 
quarters. 


Other suppliers are establishing 
niches by offering software that runs 
on only one type of computer. Interme¬ 
trics, for example, has had little compe¬ 
tition providing units for IBM main¬ 
frames, which are specified in some 
contracts. 

A t the opposite end of the 
computer spectrum, a few 
companies aim to establish 
themselves with software 
that lets programmers write Ada on 
personal computers. Meridian Soft¬ 
ware Systems expects its bargain-base¬ 
ment price of $795 to open up a new 
market of programmers who want a 
low-cost way to experiment with Ada. 
Alsys, a software company, sells Ada 
programming software along with the 
necessary hardware to increase the 
memory of a personal computer. 

Some smaller companies such as 
Pittsburgh’s Lexeme are profiting 
from the push to Ada by offering com¬ 
plex, highly specialized systems that 
automatically write parts of an Ada 


program. Philadelphia-based Computer 
Command & Control sells a system that 
takes information about a program’s 
design and churns out a nearly finished 
program. Vice president and general 
manager Evan Lock says two compa¬ 
nies have already bought the $150,000 
system, and he expects three more cus¬ 
tomers by the end of the year. A less 
costly route comes from EVB Software 
Engineering of Frederick, Md. Its 
$27,000 library of Ada program mod¬ 
ules lets programmers select prewrit¬ 
ten chunks of Ada code to fill in parts of 
their programs. 

A number of companies are profiting 
from the growing market for Ada-re¬ 
lated services. Other computer lan¬ 
guages used by the military permit pro¬ 
grammers to write twisted “spaghetti 
code” that is expensive and sometimes 
impossible to repair and modify, which 
adds to the cost of computer systems 
after they are installed. 

Ada’s rigorous structure forces pro¬ 
grammers to write computer code that 
is more logically organized, but it 


SEPTEMBER 1987 I HIGH TECHNOLOGY BUSINESS ■ 45 










David Quigley keeps Digital Equipment on top of the Ada pack 
by supplying specialized software for the company’s VAX computers. 


also makes the language hard to 
learn and programmers must be 
trained to take advantage of its subtle¬ 
ties. Companies that use Ada must be 
prepared to either bear the cost of 
training a corps of programmers or use 
outside help to do what can’t be han¬ 
dled in house. 


Although long-term demand for con¬ 
sulting, training, and custom-program¬ 
ming services may decline as program¬ 
mers get used to the new language, 
the market at the moment holds many 
opportunities. Addamax of Tyson’s 
Comer, Va., and Massachusetts Com¬ 
puter Associates, for example, special¬ 


ize in writing Ada programs for de¬ 
fense companies, and Reifer Consul¬ 
tants of Torrance, Calif., provides cost/ 
benefit analyses of Ada projects and 
other consulting services. In addition, 
many Ada-product suppliers supple¬ 
ment their earnings with custom ser¬ 
vices. For example. Intermetrics and 
Alsys do programming work for de¬ 
fense contractors, and EVB Software 
Engineering provides training and pro¬ 
gramming support services. 

Even if large companies come to 
dominate the Ada market, there is no 
shortage of niches for small, indepen¬ 
dent companies. Indeed, defense con¬ 
tractors complain that they often must 
create their own programming aids for 
specialized computer systems. “Ven¬ 
dors are concentrating on the most pop¬ 
ular computer systems right now,” 
sighs Frank Belz, manager of the Ada 
Office of TRW’s Defense Systems 
Group in Redondo Beach, Calif. “We 
have to try to convince them that it’s in 
their interest to develop tools for other 
systems.” 

Thus it seems that, in the near-term 
at least, Ada opportunities will abound 
for the companies energetic enough to 
ferret out a niche. But in any business, 
success breeds competition; small com¬ 
panies that do well will attract covetous 
gazes from larger contenders. “I sus¬ 
pect a lot of smaller companies will be 
absorbed,” says Softech’s Bickley. ■ 


David Freedman is a senior editor of 
Infosystems, a monthly magazine on 
information-systems management. 
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THE ADA TOP 10 

MAIN ADA PRODUCTS COMPANY 

PRIMARY BUSINESS 

MAIN ADA PRODUCTS 

Digital Equipnimt Carp. 

Generol-puipose 

CompRers and 

Intermetrics 

Ado support softwore 

Compilers for IBM 

110 Spitbrook Rd. 

Nashua. NH 03062 
(603)881-2343 

computer systems 

rehited tools for 

DEC computers 

733 Concord Ave. 

Combridge, MA 02138 
(617) 661-1840 

ond controctuol pro- 

combers 

Data Goiwral 

4400 Computor Dr. 

Westboro, MA 01580 
(617) 366-8911 

Generol-purpase 
computer systems 

Compilers ond reloted 
tools for Doto General 
computers 

*432 M S 

Wahham. Ma'02154 
(617) 890-0030 

Ado support softwore 

CompRers for personol 

Rational 

1501 Solodo Dr. 

Mountoin Vww, CA 94043 
(415) 940-4700 

Ada support hordwoie 
ond software 

Specioliied computers 

Meridian Software Systems 
23141 Verdugo Dr., Suite 105 
Loguno HRIs, CA 92653 
(714) 380-9800 

Ado support software 

petso^ computers 

Vwdix 

14130 A SullyfMd Circia 
Chantilly, VA 22021 
(703) 378-7600 

Ado support software 

Compilers for o variety 

Concurrent Computer 

15 Main St. 

Hobndel, NJ 07733 
(201) 946-8883 

Financial and mili- 
tory/oerospoce 

CompRers and related 
software for Concurrent 

Softech 

Ado support softwore 

CompRers and reloted 

IBM, Federal Systems Div. 

General-purpose com¬ 

Developing Ado soft- 

460 Totten Pond Rd. 
Waltham, MA 02154 
(617) 890-6900 

^'devehrpmT- 

software products for o 

6600 Rockledge Dr. 

Bethesdo, MD 20817 
(301) 493-8100 

puter systems 

(no commercial products 
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;s in a microelectronics 
Laboratories are very 


What could that possibly have to do with making 
computers smarter? More thanyoud ever imagine... 















AT&T Bell Laboratories: Technology for the real world 


Slug as savant: 

“Nature has shown us there 


T he common garden slug loves 
the enticing odors of carrot, 
tomato and mushroom. But it hates 
garlic. When scientists at AT&T Bell 
Laboratories “spike” these favorite 
foods with garlic, what happens? 

The slug learns . It alters its memory 
of the foods it once loved and 
avoids or rejects them. 

Insights gained from studying 
simple central nervous systems like 
the slug’s point to a dramatically 
new approach to computing. An 
approach that promises to make 
computers faster, smarter and easier 
for people to use. 

\hiy study slugs? Though the slug 
is no Einstein, its brain’s limited 
ability to learn—to associate new in¬ 
formation with existing memories— 
makes today’s most powerful 
computers seem primitive. 

And the slug, with its neural net¬ 
works comprised of a mere 
500,000 nerve cells or neurons, is 
much less complicated to work 
with t han people or other animals. 
Microchips that 

_mimic the brain_ 

On functioning computer chips, 
microelectronics researchers have 
built prototype electronic neural 
networks. 

Like biological networks of brain 
nerve cells, Aese electronic circuits 
use associative memory to relate 
incoming information to memories 
already stored. So they can 
cope with information filled with 
errors or ambiguity And they can 
deal with “messy” information, col¬ 
lecting scattered facts to recognize 
and remember from incomplete 
details, much as the brain does. 
One test chip, containing 54 


are powerfiol computer 
designs very different from 
conventional machines!’ 





























“neurons” in such a “neural net¬ 
work” can recall memories from 
imperfect data within a few 
millionths of a second—selecting 
“James Lynn” from among several 
stored names as the correct 
response to the input “Jim.” 

Getting up to speed 
By studying simple central nervous 
systems like the slugs, scientists at 
Bell Labs are also gaining valuable 
insights into another brain function, 
parallel processing. It offers 
an answer to a physical limitation 
of todays computers—speed. 

Step-by-step computing can only 
process information one piece at a 



ments as well as good calculations. 
Computers that can perceive and 
learn in an imperfect world, much 
as people do. 

In the future, working with com¬ 
puters will be more like working 
with people. The machines will 
understand and respond to human 
speech—even recognize the 


In the fiiture, 

people and their computers 
will have a much friendlier 
working relationship. 


for Bell Labs. Some 21,000 patents, 
an average of more than one a day 
And a legacy of achievement, from 
the transistor and the laser to 
lightwave communications and the 
digital computer. 

This longer view ensures that 
the technology built into all AT&T 
products can evolve and adapt to 
the changing needs of the real 
world. Making information easier 
to obtain and use for everyone. 


Circle No. 203 on Reader Service Card. 



Today’s computers can only process neatly-stored 
information. A little human ability to deal with messiness 
might actually make them a whole lot smarter. 


time. Parallel processing, the ability 
to perform several functions 
simultaneously speeds things up. 
And the more things done together, 
the faster the whole job gets done. 

“Thinking” computers 

person addressing them. 

Taking the longer view 

Research scientists at AT&T Bell 
Laboratories are expected to take 
the longer view To look beyond 
the impact of technology on the 
next quarter or the next year, into 
the next century 

It is this perspective that has pro¬ 
duced seven Nobel Prize winners 

Where is this research into associa¬ 
tive memory and parallel 
processing leading? To “thinking” 
computers that make good judg- 


AT&T 

The right choice. 
























TRW Chairman 
Ruben Mettler 

ON STAYING COMPETITIVE 


I N THE RAPIDLY changing business of technology, 
executives rarely hold tenure as long as Ruben F. 
Mettler, who joined TRW in 1955 and has been 
chairman and chief executive officer since December 1977. 
During his years at TRW, he has been technical director of 
the Atlas, Thor, Titan, and Minuteman rocket and missile pro¬ 
grams, and he headed development of a number of early sci¬ 
entific satellites, including Pioneer 1. 

Mettler’s achievements also extend to the business side. 
From 1978 to 1984, TRW’s earnings rose more than 50 per¬ 
cent, to $264 million. In 1985, Mettler oversaw a massive re¬ 
structuring in which the company shed $800 million worth of 
nonstrategic businesses, including aircraft components, in¬ 
dustrial tools, and bearings, thereby narrowing its focus to 
more technologically intensive markets. 

The revamped TRW sells advanced space and defense sys¬ 
tems to the government. TRW’s information services provide 
businesses with credit information and real-estate data. In 
addition, the company supplies automakers around the world 
with such advanced systems as electronically controlled pow¬ 
er steering. With 1986 sales of $6 billion, the Cleveland-based 
company is ranked 58th in the Fortune 500. 

With the dust still settling from the restructuring, HIGH 
TECHNOLOGY BUSINESS assistant managing editor Jeff 
Zygmont talked to the 63-year-old Mettler about competitive¬ 
ness, discussing how established companies such as TRW can 
stay young in fast-moving businesses. 
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mHTBusiness: What’s the biggest challenge to remaining 
competitive in high technology? 

Mettler: The time it takes to go from invention to a special ap¬ 
plication to a general-purpose, massive application is clearly a 
highly competitive race for any company. Being there first— 
either with higher quality, lower cost, better performance, or 
a brand-new product—is especially important as more com¬ 
panies enter international competition. Much of the science 
and basic technology developed in the United States comes 
back from Japan in products. 

mHT Business: So companies that learn first or fastest to 
apply new technologies on a broad scale will have a signifi¬ 
cant advantage? 

Mettler: Exactly. Take ceramics. We can make one copy of a 
ceramic automobile component that will knock your eyes out. 
But we have a major joint venture focused mainly on reduc¬ 
ing the cost and increasing the efficiency of the production 
process. Superconducting is the same way. One reason its de¬ 
velopment is going so fast is that we already know what it 
can do. The companies that have been working on technolo¬ 
gies for a long time have only half the problem to solve—find¬ 
ing a way to make it cheaper and smaller. 

■ HTBusiness: Do you spend more on basic research, or on 
finding ways to mass-produce new products? 

Mettler: In the main, the amount of money spent on process¬ 
ing will be much bigger. For invention, a tiny handful of peo¬ 
ple on a campus with relatively small amounts of money can 
advance far, whereas TRW is investing $20 million for pro¬ 
cessing ceramics in our joint venture. The big money in the 
end will be in processing. 

mHT Business: How does a company keep from falling be¬ 
hind in competitive markets? 

Mettler: At TRW, we elected to narrow our product range 
after a very elaborate and careful examination of our 
strengths, our competitive posture, and our strategic poten¬ 
tial over a long period of time. Our basic strategy was to fo¬ 
cus our products so we could put more of our researcb-and- 
development dollars, our management attention, and our 
best people over a narrower range of products. We don’t 
want to spread ourselves so thin that we can’t be best or near 
best in our markets. 

We moved toward system technology. We’re still the larg¬ 
est manufacturer in the world of automotive valves, or sus¬ 
pension links, or a lot of other pieces. But we’re aggregating 
these pieces into larger, automated systems. We have thou¬ 
sands of people working full-time on software. Over 25 per¬ 
cent of our sales are in information-based technology busi¬ 
nesses. That takes more technology; therefore you have to 
compete across a narrower range. 

■ HT Business: The factors that affect spending in the com¬ 
mercial markets are very different from those that affect 
the govemment/defense markets. Which do you find the 
most competitive? 

Mettler: In many ways, the government market is more com¬ 
petitive by a wide range. That’s not the conventional wisdom. 
But let’s take, for example, the advanced-technology fighter. 
There is only going to be one in the Air Force and one in the 
Navy from now to the end of the century. If you’re in that 
business, you’ve got to win this one or you’re out. 


T 

J-n many ways, 
the government market 
is more competitive 
by a wide range. That's 
not the conventional 
wisdom." 
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It [the government market] is often regarded as not com¬ 
petitive by people who don’t understand it. But the competi¬ 
tive aspect is to win the contract up front. It’s a Russian-rou- 
lette type of competition. There aren’t very many contracts, 
the stakes are large, and the Initial research investment is 
enormous. That results in the teaming of companies—the 
stakes are so great that the companies cooperate. 

Another form of competition is the ordinary commercial 
businesses. There are more competing companies, but 
they’re dealing with many customers. You don’t win or lose 
everything at one roll of the dice. Although it’s very impor¬ 
tant to be out in front with technology if you’re one of the 
leaders, it is possible to survive in commercial businesses 
even if your market share is 15 percent and someone else has 
30 percent. 

In commercial markets, it’s particularly important to apply 
updated technology in a product. Technology’s effect on qual¬ 
ity is a clear and very critical advantage in any product. It can 
reduce costs and can certainly help after-sales service. It’s 
important to think of technology very broadly, because there 
is a tendency for people to think of technology as product de¬ 
velopment and stop there. 

mHT Business: So in commercial markets, technology is 
not just what you sell, but also how you produce it and 
support it? 

Mettler: Precisely. 

mHT Business: How much do technology brokers like TRW 
rely on internal research and development for advances 
that will keep them competitive into the next century? 
Mettler: Even though we have a large research-and-develop- 
ment budget, we have an expression in our company: “Three- 
quarters of all the new technology that we’re going to need in 
the next decade is now being developed or invented by some¬ 
one else.’’ I think that’s true for any major company. It would 
be very dangerous for a company that depends on advanced 
technology to either assume they’ll get everjrthing they need 
from the outside, or to assume they’re doing enough inside. 
We have a special organization that focuses on external ad- 
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Mettler: There are many examples where technology is mis¬ 
applied—the landscape is littered with companies that were 
too soon or too late with their products. We have an expres¬ 
sion: “Technology push is a lot harder than market pull.” In a 
fundamental sense, success requires knowing what the cus¬ 
tomer needs and wants. A beautiful example of that—which 
I hope we have timed correctly—is our gamble that automo¬ 
bile safety is going to become market driven. Safety technolo¬ 
gy in Mercedes, BMWs, Porsches, and other cars coming in 
from Europe is way ahead. That has not gone unnoticed by 


mHT Business: Overall, how important is technology to 
modem corporate survival? 

Mettler: There is a hierarchy of technology requirements 
that depend on what kind of business you’re in. Some can’t be 
served without the absolute highest technology available. 
But you really don’t need the absolute best technology in ev¬ 
ery business; this jacket I’m wearing doesn’t have to be made 
of the stuff the astronauts wear. We’ve cast our lot with high 
technology. I’m not suggesting everybody do that. ■ 
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mHT Business: The factors that affect spending in the com¬ 
mercial markets are very different from those that affect 
the govemment/defense markets. Which do you find the 
most competitive? 

Mettler: In many ways, the government market is more com¬ 
petitive by a wide range. That’s not the conventional wisdom. 
But let’s take, for example, the advanced-technology fighter. 
There is only going to be one in the Air Force and one in the 
Navy from now to the end of the century. If you’re in that 
business, you’ve got to win this one or you’re out. 


that mil keep them competitive into the next century? 
Mettler: Even though we have a large research-and-develop- 
ment budget, we have an expression in our company: “Three- 
quarters of all the new technology that we’re going to need in 
the next decade is now being developed or invented by some¬ 
one else.” I think that’s true for any major company. It would 
be very dangerous for a company that depends on advanced 
technology to either assume they’ll get everything they need 
from the outside, or to assume they’re doing enough inside. 
We have a special organization that focuses on external ad- 


52 ■ HIGH TECHNOLOGY BUSINESS I SEPTEMBER 19B7 






















































vances in the technology world. We also have special pro¬ 
grams with universities—Cal Tech, Purdue, Stanford—with 
five-year commitments to support their research programs. 

UHT Business: Where does the small, entrepreneurial 
company fit into your thinking on future technology? 
Mettler: We are constantly investing in small technology 
companies, many in the software and data-management busi¬ 
ness. For example, we have 15-percent equity in a small com¬ 
pany started by a couple of professors from the University of 
California. Their work ties directly to some of the major 
things that our information-systems business is interested in 
selling. We gave the company a development subcontract 
that allows us to use the results of that development exclu¬ 
sively for a few years. 

Primarily, we look to small companies for components. Al¬ 
most by definition, a small startup company doesn’t have the 
muscle, the talent, or the funding to work at the system lev¬ 
el—they’re not doing a whole communication system or a na¬ 
tional network. But they are working on superconducting 
materials, or software for highly specialized database man¬ 
agement, for example—projects that a half dozen people can 
get their arms around. 

To come from outside, a technology has to be highly spe¬ 
cialized but potentially high leverage, as in sensors; there’s a 
tremendous market for very, very clever sensors. We started 
with a sensor company, Technar—helped them out, used 
their product. Now we own 80 percent of the company be¬ 
cause almost two-thirds of the automobile manufacturers 
around the world want their sensors. Technar is at the point 
where they need the sensors mass-produced, but of course is 
not equipped to do it [without TRW investment]. 

mHT Business: So what you look for from a small startup 
are components to integrate into your systems? 

Mettler: Or niche technologies such as an advanced material. 

mHT Business: Any plans to buy a semiconductor 
company? 

Mettler: I think it is unlikely. We are internally aggressive in 
that area, and have very large internal research and develop¬ 
ment projects. We are focusing on specialized applications 
that go to the very, very high-technology markets such as 
space and defense. We have obligations to provide some semi¬ 
conductor production in the VLSIC (very large-scale integrat¬ 
ed circuit) programs, but the program is not focused on mass 
production. We prefer to purchase our high-volume semicon¬ 
ductor needs. That’s not to say we wouldn’t seek companies 
involved in some advanced technology that’s related to 
semiconductors. 

mHT Business: Does high technology ever get too advanced 
to be of practical use? 

Mettler: There are many examples where technology is mis¬ 
applied—the landscape is littered with companies that were 
too soon or too late with their products. We have an expres¬ 
sion: “Technology push is a lot harder than market pull.” In a 
fundamental sense, success requires knowing what the cus¬ 
tomer needs and wants. A beautiful example of that—which 
I hope we have timed correctly—is our gamble that automo¬ 
bile safety is going to become market driven. Safety technolo¬ 
gy in Mercedes, BMWs, Porsches, and other cars coming in 
from Europe is way ahead. That has not gone unnoticed by 


Chrysler and GM. For us, that translates into, “Know what 
the customer really wants and what technology can do, and 
then deliver it.” We think technology can make an enormous 
contribution to safety. 

■ HT Business: Still, you ’re taking a tremendous gamble. 
Mettler: Well, it is a huge gamble, because we are the only 
company in the world that has assembled all the pieces into a 
system—advanced sensors, an airbag, seatbelts, and a micro¬ 
processor-based controller. We’re prepared to offer this sys¬ 
tem to U.S. automakers because we manufacture it already 
in Europe. The challenge, then, is to persuade automobile 
manufacturers to buy from a systems-supply company. We 
must convince them that our technology is better, and that it 
will cost less because the system will be standardized. 

mHT Business: Any hot new technologies to watch? 
Mettler: There is an exploding market in information sys¬ 
tems. I don’t think anyone can define how large it is. In the 
purely commercial information systems, we’ve taken what 
was a tiny internal development and created a new group, 
gathering up parts from different segments of the company 
and putting them together in a business that’s more than dou¬ 
bled in the last two-and-a-half to three years. It’s about a half- 
billion-dollar business this year, and it’s rapidly growing. We 
expect there to be plenty of room for new products under that 
umbrella, so we will be pushing that [group] very much. 

There’s a whole package of information technologies that 
are pervasive, fast-growing, and critical for all product com¬ 
panies. These technologies use software, computers, tele¬ 
communications, and signal processing to handle information 
that controls the function of some device—a car engine, for 
example, or a steering system. 

When we look across all of our sectors and groups, about 
25 percent of our revenues come from such information sys¬ 
tems. But if we look only at spacecraft, or at an electronic 
steering system for cars, increasingly a bigger and bigger 
chunk is software and electronics—in other words, informa¬ 
tion systems. When we looked at the development cost of a 
data-relay satellite, 40 percent was in software. 

What makes information management so pervasive is its 
direct application to the products we sell, to the way we man¬ 
ufacture products, and finally, to our internal management 
systems. It cuts across all three. 

Something that is equally exciting and pervasive is materi¬ 
als. There is a revolution on the way in advanced materials. 
At TRW, at universities, and elsewhere, we are working to 
create materials that don’t occur in nature, enhancing those 
that do, and then using them in the mechanical aspects of 
products. I’m talking about plastic composites, ceramics, su¬ 
perconducting materials, organometallics—which are combi¬ 
nations of organic and physical elements—and materials that 
have properties that we just didn’t know about. 

mHT Business: Overall, how important is technology to 
modem corporate survival? 

Mettler: There is a hierarchy of technology requirements 
that depend on what kind of business you’re in. Some can’t be 
served without the absolute highest technology available. 
But you really don’t need the absolute best technology in ev¬ 
ery business; this jacket I’m wearing doesn’t have to be made 
of the stuff the astronauts wear. We’ve cast our lot with high 
technology. I’m not suggesting everybody do that. ■ 
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□ Phone Companies Argue Over New 

□ Plague of the Paper Pushers 


□ Special-Venue Theatres 

□ Superconductor Race Accelerates 

□ Superconducting; The New Billkm-Oollor 
Business 

□ Uniting Silicon and Goliium Arsenide 

□ Wonted; Hands-On Engineers 

INVESTMENTS 

□ Applicotion-Specific Chips find Widening 

□ Biotech Instrumentation; A Profitable 
Niche 

□ Investing the High-Tech Way 

□ Machine Vision Broadens Its Horizon 

□ Photovohaics; A Worthy Investment 

□ Tapping the Interactive-Voice Market 

MEDICAL 

□ Better Drug Packaging Thwarts 
Saboteurs 

□ Biotech firms Cultivate Cell Morket 

□ Building A Better Bite 

□ CT Scanners Seek Out Manufacturing 
Flows 

□ Cord Monitors X-Ray Exposure 

□ Harvesting the Cell 

□ Herpes DNA Probe Is Nonrodioactive 

□ Medical Pumps; Smaller and More 
Efficient 

□ Moth's Eye Inspires Advonces in Optical 
Devices 

□ Nonsurgicol Ovum Transfer 

□ Turning Antibodies Into Catalysts 

MILITARY/AEROSPACE 

□ Con Japan Launch o Commercial Aircraft 
Industry? 

□ Ceramic Turbines for Cars Could Wind Up 
on Planes 

□ Helping Pilots Steer Cleor of Storms 

□ Loser-Launched Rockets May Orbit Small 
Payloads 

□ Mini TV Comeros Send Imoges From In- 

□ Pentagon Program Seeks Advanced 
Anolog Chips 

□ Pentogon Sees Infrored 

□ The Pentogon's War on Costs 

□ Space Stotion Business 

□ Staying In Touch With Subs 

□ The Venerable Airship Bounces Bock 
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Edward Kahn, president 

1 

1 

It 

Photonic Integration Research 

1375 Perry St, 

Coiofflbus, OH 43201 


KbS“- 

T.Miyashita.pr«ic^, 



Panins word-processing and ^abase 

functions. 


Beveriy Thompson, director of 
knowledge-based systems 

sr- 

MicroExpert Systems, 
founder 
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Continental Pharma Cryoson 


Alletix, 6850 Way 




ssr 

McOonneiiOouglos 

SSSspoce 

SxSHSSsSF- 

14M 53rd St. 

Emeryville, CA 94608 
(415)420-3300 
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gols ond anti-virals. First product will be a human monoclonal 
antibody tor septic shock. 

CONTRACTS AWARDED 
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Hffissrc,™. 

(415)583-9964. ' 
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Defense Nuclear Agency 

$1.5 million 


SK.’” 

U.S. Department of Energy 

$50,000 


& 

U.S. Army 

$4.9 million 



«^..rCan«laner 

$2.7 million 


i& 

NynexEnterpHses 

$250,000 


arSi" 

(404) 424-2701 

Wamer8a6.nsAIHaglstlcsCenter 




Son Diego Gas and Electric Co. 

Not disclosed 


''j“|“'“ru Systems ttv. 


$6.1 mill. 


550sSr’“”""" 


Not disclosed 


“'l062 

S'jr 

U.S. Air Force 



wiS^'" 

E~r‘ 

Interieof 

Computer Power 

Not disclosed 

To supply ondjnstoll M/A-Com T^ommunicotions' .lnte- 

02141 

(617)5^:9800 



«.^ron,c-pu6l.^^ 
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General Electric 

$28 million 
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BUSINESS 

COMPANY 

BUSINESS 

NEW NAME 

Symofltac 

10201 TorieAve. 

Cupertino, CA 95014 
(408) 253-9600 

Quest Blood Substitute 

320 Fisher Bldg. 

Detroit, Ml 48202 
(313) 873-0200 

Software 

Blood substitutes 

Living Videotex! 

117 Easy St. 

Mountain View, CA 94035 
(415)964-6300. 

Hunt Research 

320 Fisher Bidg. 

Detroit, Ml 48202 
(313)873-0200 

Outline processors 

Living Videotex! becomes a 
division of Symantec but re- 

Quest Blood Substitute 

ACQUISITIONS 

BUYER 

BUSINESS 

COMPANY ACQUIRED 

BUSINESS 

AMOUNT 


Softwore 

l-Hf 

Software 

$38 million 

1^"' 

software 

& 

Softworo 

Not diseased 



ISr- 

Independent test lab 


is- 






Locol-areo networks 


Apple networking products 

$7-8 million (est.) 



& 


Not disclosed 

& 


!«“■“ 

Design-softwore supplier 

$5.8 million (est.) 


Computer maintenance 

11?-“ 

Computer maintenonce 

Not disclosed 

l3“ 



Cobo, and Fortran compilers 

Not disclosed 


Biotechnology 


Seeds 

Not disclosed 
















NEW PRODUCTS 


Printers for Home, Office 


OFFICE PRODUCTS 

Complete Answering Machine board. 

This coprocessor board for Microsoft MS- 
DOS-based personal computers provides per¬ 
sonal voice mail, advanced message han¬ 
dling, and basic telephone-answering- 
machine functions. $349. The Complete PC, 
521 Cottonwood Dr., Milpitas, CA 95035. 
(408)434-0145. Circle 1. 

DL8800 dot-matrix printer. Prints many 
types of forms and reads/writes standard 
U.S. bar codes or identification marks as 
large as 10 bytes. $4,400 with Centronics in¬ 
terface. Fujitsu America, 3055 Orchard Dr., 
San Jose, CA 95134. (408) 946-8777. Circle 2. 

Desnet local-area network. Working 
with Zenith 100, 150, and 240 microcomput¬ 
ers, this network operates at 2 megabits/ 
second to accommodate up to 250 nodes. 
$495/node. NTI Group, 3271 Kifer Rd., Santa 
Clara, CA 95051. (408) 739-2180. Circle 3. 

Lynx Laser/VT600 typographic proof 
system. Configured around a laser printer 
with 600-dot/inch resolution, this package 
makes plain-paper copies of typeset material 
less expensively than machines that use pho¬ 
tography paper or film. Software and board; 
$6,995. US Lynx, 853 Broadway, New York, 
NY 10003. (212) 673-3210. Circle I 

MZ-4 page controller. Provides a one-way 
voice-paging connection between a phone 
system and as many as four zones of a pag¬ 
ing/background-music system. $385. Gor¬ 
don Rapes Inc., 5520 W. Touhy Ave., Skokie, 
IL 60077. (312) 676-1750. Circle 5. 

Model L1012 laser printer. Prints 12 
pages/minute; offers 18 fonts with nine 
typefaces in portrait and landscape modes. 
The toner has a life of 2,000 pages; developer 
and drum, 15,000 pages; optical filter and fu¬ 
sion unit; 45,000 pages. $3,495. Printronix 
Inc., 17500 Cartwright Rd., Irvine, CA 92713. 
(714) 863-1900. Circ/eff. 

Model VT600 laser printer. Includes 
eight resident fonts, symbols, more than 750 
font widths and set sizes, system utilities, 
and customization modules. $18,750; pack¬ 
age including software and board: $25,705. 
US Lynx, 853 Broadway, New York, NY 
10003. (212) 673-3210. Circle 7. 

NP-112 desktop copier. Prints 11 copies/ 
minute in black, brown, or blue; reduces and 


enlarges original; collates. $1,995. Canon, 
Reprographic Products, 1 Canon Plaza, Lake 
Success, NY 11042. (800) 652-2666. Circle 8. 

Page-Vu slide enlarger. Attaches to circu- 
lar-tray projectors to show slides. $199. Visu¬ 
al Horizons, 180 Metro Park, Rochester, NY 
14623. (716) 424-5300. Circle 9. 

Tokenstar 4012/4024 communications 
link. Sends data at high speed (1 megabit/ 
second) without affecting telephone conver¬ 
sations. $1,995 for Model 4012, $3,495 for 
Model 4024. Telegence Corp., 5655 Lindero 
Canyon Rd., Suite 722, Westlake Village, CA 
91326. (818) 707-3200. Circle 10. 


COMPUTER HARDWARE 



ALR 386-2 IBM-compatible computer. 

Has 1 megabyte of 32-bit RAM (expandable 
to 2 megabytes) a 1.2-megabyte floppy-disk 
drive; serial and parallel ports. $1,9%. Ad¬ 
vanced Logic Research, 10 Chrysler, Irvine, 
CA 92718. (714) 581-6770. Circle 11. 

Color/Mono video adapter. Supports IBM 
Color Graphics Adapter and IBM Mono¬ 
chrome Display Adapter cards. Provides 
graphic resolutions as fine as 640 x 200 pix¬ 
els in two colors and 320 x 200 pixels in four 
colors. $149. STB Systems Inc., Box 850957, 
1651 N. Glenville, Richardson, TX 75085. 
(214)234-8750. Circle 12. 

Das-20 analog and digital I/O board. 

IBM-compatible; has a 12 -bit analog-to-digi- 


tal converter and 2-megabyte RAM. $1,495. 
Metrabyte Corp., 440 Myles Standish Blvd., 
Taunton, MA 02780. (617) 880-3000. Circle 13. 

HK68/M120 Multibus I single-board 
computer. Based on the 68020 microproces¬ 
sor for 25-MHz central processing. Accom¬ 
modates 4 megabytes of on-board dynamic 
RAM and provides an ANSI-compatible small 
computer system interface. From $1,195. 
Heurikon Corp., 3201 Latham Dr., Madison, 
WI53713. (608) 271-8700. Circle U. 

ICON diskless workstation. An IBM PC- 

compatible station made for students work¬ 
ing in multiple-user classrooms. Offers 1-me¬ 
gabyte memory, speech synthesis, and color 
graphics. $1,895. Unisys, Township Line and 
Union Meeting Rd., Blue Bell, PA 19422. 
(215)542^011. Cir-c/e 75. 

Ideatape tape drive. Holds 60 megabytes; 
compatible with IBM computers. Allows 
multiplex backups on a single tape. Internal 
configuration: $1,775; external; $2,395. 
Ideassociates, 29 Dunham Rd., Billerica, MA 
01821. (617) 663-6878. Circle 16. 

LP-75 laser printer. Provides 1.5 mega¬ 
bytes of memory and prints six pages/min¬ 
ute. Nine resident fonts and a 150-page out¬ 
put bin. Compatible with Laserjet Series II 
printer. $2,595. Acer Technologies, 401 Char¬ 
cot Ave., San Jose, CA 95131. (408) 922-0333. 
Circle 17. 

Z-183 portable personal computer. Has 

a 10-megabyte hard disk, a 640-kilobyte 
RAM, a 10‘/6in. diagonal liquid-crystal dis¬ 
play, and a 51/4-in. floppy-disk drive. This 
computer runs two to five hours on one bat¬ 
tery charge. $3,499. Zenith Data Systems, 
1000 Milwaukee Ave., Glenview, IL 60025. 
(312) 699-4800. CiVc/e 75 

lOlOXT IBM-compatible computer. Of¬ 
fers componentless motherboard and an 
eight-slot, mainframe-style open bus, featur¬ 
ing automatic memory size, on-screen diag¬ 
nostics, and an IBM PC/AT-style keyboard. 
Also has a single floppy-disk drive, a 20-me- 
gabyte hard drive, and monitor. $1,429. Inno¬ 
vation Computer, 1325 Juniper St, Cleve¬ 
land, WI 53015. (414) 693-3416. Circle 19. 

COMPUTER SOFTWARE 

Decision Pad productivity software. 

This interactive decision-making environ¬ 
ment for the IBM PC combines elements of 
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spreadsheets and rational-decision theory. 
Supports such common business situations 
as personnel selection and review. $99. Apian 
Software Inc., Box 1224, Menlo Park, CA 
94026. (800) 237-4565. Circle 20. 

HEADLINER database. Helps writers 
find and modify expressions to generate 
headlines, jingles, and slogans. $495. Salmon 
Corp., Box 31047, Dallas, TX 75231. (214) 
692-9091. Circle 21. 

HPGL plotting utility. On IBM AT or com¬ 
patible personal computers, this software 
converts HPGL commands into Versaplot 
commands for output on Versatec plotters. 
$100. Versatec, 2710 Walsh Ave., Santa 
Clara, CA 95051. (800) 538-6477; in CA, (800) 
341-6060. Circle 22. 

MacScheme+Toolsmith software de¬ 
veloper. For Apple computers, offers a se¬ 
lective linker, high-level objects for windows 
and menus, and a library of data definitions 
and traps. $395. Semantic Microsystems 
Inc., 4470 S.W. Hall St., Suite 340, Beaver¬ 
ton, OR 97005. (503) 643-4539. Circle 23. 


define as many as 400 objects, then play back 
the sequence. Price not available. Interactive 
Machines Inc., 26588 Agoura Rd., Calabasas, 
CA 91302. (818) 707-1880. Circle 21 

PI 1 animation program. Using an IBM PC 
or compatible, a programmer/artist can cre¬ 
ate as many as 999 frames of vector and ras¬ 
ter images for animation. $59.95. Russell D. 
Hoffman, Box 5185, Bridgeport, CT 06610. 
(203) 366-0258. Circle .?5. 

PCKey utility. Converts keyboards to Dvo¬ 
rak layout. Runs on IBM PC/XT/ATs and 
compatibles. $20. Freelance Communica¬ 
tions, Box 1895, Upland, CA 91785. (818) 963- 
3703. Circle 26. 

PCOX/TWO micro/mainframe software. 

Allows one host-printer session concurrently 
with another printer or personal-computer 
session. $200 to $400. CXI Inc., 1157 San An¬ 
tonio Rd., Mountain View, CA 94043. (800) 
225-7269; in CA, (415) 969-1999. Circle 27. 

Personal Financial Planner. A spread¬ 
sheet that plans taxes and real estate; ana¬ 
lyzes investment, insurance, disability, and 
retirement options; and handle amortization 
schedules. $750. TaxCalc Software Inc., 4210 


W. Vickery, Fort Worth, TX 76107. (800) 527- 
2669; in TX, (817) 738-3122. Circle 28. 

Quickviews accounting software. Pro¬ 
grams include General Ledger, which runs 
in color and prints mailing labels, cards, in¬ 
voices, checks, and reports. $149.95. Micro 
Computer Business Services, Dept. M-226, 
12703 Veterans Memorial Dr., Houston, TX 
77014. (800) 367-6227; in TX, (713) 444-6269. 
Circle 29. 

Thought Problems math worksheet. 

This software lets teachers first deter¬ 
mine the level of difficulty, then gener¬ 
ate an unlimited number of thought-problem 
worksheets for classroom assignments. 
$49.95. Friend-Lee Software, 6041 West 
View Dr., Orange, CA 92669. (714) 771- 
1678. Circle 30. 

WinGraph business graphics. A software 
package that creates business graphs and 
charts in nine styles. $99.95. Media Cybernet¬ 
ics, 8484 Georgia Ave., Silver Spring, MD 
20910. (800) 426-4256. Circle 31. 

INDUSTRIAUMANUFACTURING 

Acu-Min inspection light. Reaches hard- 
to-see areas. $19.95. Moody Tools Inc., Box 
230, East Greenwich, RI 02818. (800) 223- 
9036; in RI, (401) 885-0911. Circle 32. 

CADJET command-speed booster. 

Speeds command input as much as three 
times on the CADKEY 3-D engineering sys¬ 
tem for personal computers. $339. HLB 
Technology, Box 527, Blue Ridge, VA 24064. 
(703)977-6520. Circle,?,?. 

Class material-analysis system. Helps 
engineers predict the properties of laminat¬ 
ed composite materials and perform point- 
stress analysis. Runs on an IBM PC. $295. 
ASM International, Metals Park, OH 44073. 
(216)338-5151. Circle 31 

Cyclodextrin. A chemical that forms host- 
guest inclusion complexes and modifies 
physical/chemical properties of the guest 
molecule. Applicable in the food, pharmaceu¬ 
ticals, fragrance, health, cosmetics, and agri¬ 
chemical industries. Price varies with use. 
American Maize-Products Co., 1100 India¬ 
napolis Blvd., Hammond, IN 46320. (800) 348- 
9896; in IN, (219) 659-2000. Circle 35. 

Design Advisor. An artificial-intelligence 
system that emulates expert knowledge in 
designing computer microcircuits. Available 
in 1988. NCR Corp., Microelectronics Div., 
2001 Danfield Court, Fort Collins, CO 80525. 
(303) 223-5100. Circle 36. 

FGS-4500 3-D system. Provides model¬ 
ing capabilities for artists; uses a Sun work¬ 
station. $150,000. Broadcast Television Sys¬ 
tems, Box 30816, Salt Lake City, UT 84130. 
(801)972-8000. Circle 37. 


MOVE animation program. Lets users 
manipulate objects with realistic motion; can 


Hl'TECH 
NOISE KILLER 



your hi-tech environment. Simply hang sheets 
of this patented, professional foam to quiet the 
combined clatter of fans, motors and printers. 

Call or write for complete facts and a free brochure: 
3800 Washington Ave. North, Minneapolis, MN 
55412.(612)521-3555. 

illbruck 
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PLEASE CHECK THE APPROPRIATE INFORMATION; 

1) Type ol Firm 4) Number ot 

O A. Manufacturing Employees 

□ B. Retail/Wholesale □ 1, Less than 20 

□ C. Financial Services □ 2.20-99 

□ D. Business/Profes- □ 3.100-499 

sional Services □ 4.500-999 

□ E. Electrical Equipment D5.1000-f 

□ F. Machinery 

□ G. Computers 


6) How this Issue was 

□ A. By Subscription 

□ B. Newsstand Purcha... 

□ C. Pass-a-long i 

(Colleague, Wal6ng , 
Room, Airplano) , 
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□ 3. Vice-Presidont 

□ 4. Treasurer 

□ 5. General Manager 


□ A. Under $500,000 

□ B. $500,000-$4.9 million 

□ C. $5-$24.9 million 

□ D. $25-$74.9 million 

□ E. $75 million-I- 

□ Please send me 12 monthly issues 
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programs: Geodraw for 2-D drafting; Model 
Solution for linear static, dynamic, and po¬ 
tential flow analysis; Optimization, a struc¬ 
tural-analysis module that automates rede¬ 
sign tasks. For Sun-3 workstations. $1,500 to 
$3,800. SDRC, 2000 Eastman Dr., Milford, 
OH 45150. (513) 576-2400. Circle 41. 

InGaAs detector arrays. For infrared-de¬ 
tection applications including temperature 
sensors, motion detectors, and eyesafe 
range-finders. Price varies with customiza¬ 
tion. Epitaxx Inc., 3490 U.S. Route 1, Prince¬ 
ton, NJ 08540. (609) 452-1188. Circle 42. 

JTFA/JTFAF amplified accelerometer. 

Two models provide high-level output and 
accurate measurements of acceleration. 
Both withstand overloads of five times the 
full output without damage. Less than $600. 
Sensotec Inc., 1200 Chesapeake Ave., Colum¬ 
bus, OH 43212. (614) 486-7723. Circle 43. 

LED exit signs. Replace bulb-illuminated 
signs. $165.63 to $215.63. Don Gilbert Indus¬ 
tries Inc., Box 2188, Jonesboro, AR 72402. 
(800)820-9041. Circle 44- 

Link2 CV interface. Integrates Calay CAD 
systems with Computervision workstations. 
$10,000. Calay Systems Inc., 2698 White Rd., 
Irvine, CA 92714. (714) 863-1700. Circle 45. 

MVP 2000 manufacturing inspector. 

Computerized; provides faster applications 
speed, greater programming capacity, and 
font- and character-quality verification for 
discrete-parts inspection. Under $20,000. 
Itran Corp., 670 N. Commercial St., Man¬ 
chester, NH 03101. (603) 669-6332. Circle 46. 

M309SA/B large-document image scan¬ 
ner. Scans images and electronically stores 
them for computer design and engineering 


OPEKHriUN FKUM^Kb 

IN BARBADOS 


YOU don't need a computer to 
tell you that Barbados is the 
ideal place to do data entry/ 
data processing. Check out 
some of the reasons why pro¬ 
gressive companies such as 
A.M.R. Corp. and National 
Demographics, Ltd., have 
profitable operations in our 
country. 

Our operators are well 
educated, experienced, and 
highly productive. They will 
easily satisfy your data process¬ 
ing needs at extremely 
reasonable rates. 


We have a pro-business, 
stable government and sub¬ 
stantial tax and duty 
concessions. The whole 
infrastructure for doing 
business is already in place. 

The Barbados industrial 
Development Corporation is 
ready to sit down with you 
personally and discuss your 
company, analyze your needs 
and demonstrate why locating 
a facility in Barbados can be 
the program for your success. 

For more information call or 
write our North American office. 


i 

BARBADOS INDUSTRIAL 
/^DEVELOPMENT 

CORPORATION 

800 Second Avenue, New York, N.Y. 10017 
tel: (212) 867-6420 

Name/Title 

Company Name 

Address, State, Zip 

Telephone 

HT-9/87 Area Of interest 
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MOVE animation program. Lets users 
manipulate objects with realistic motion; can 


rersoiiai nnanciai rianner. A spreau- 
sheet that plans taxes and real estate; ana¬ 
lyzes investment, insurance, disability, and 
retirement options; and handle amortization 
schedules. $750. TaxCalc Software Inc., 4210 
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SONEX acoustic foam is deadly to annoying computer room noise. And it’ll look great in 
your hi-tech environment. Simply hang sheets 
of this patented, professional foam to quiet the 
combined clatter of fans, motors and printers. 

Call or write for complete facts and a free brochure; 
3800 Washington Ave. North, Minneapolis, MN 
55412.(612)521-3555. 

illbrucic 
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INDUSTRIAUMANUFACTURING 

Acu-Min inspection light. Reaches hard- 
to-see areas. $19.95. Moody Tools Inc., Box 
230, East Greenwich, RI 02818. (800) 223- 
9036; in RI, (401) 885-0911. Circle 32. 

CADJET command-speed booster. 

Speeds command input as much as three 
times on the CADKEY 3-D engineering sys¬ 
tem for personal computers. $339. HLB 
Technology, Box 527, Blue Ridge, VA 24064. 
(703)977-6520. Circle 33. 

Class material-analysis system. Helps 
engineers predict the properties of laminat¬ 
ed composite materials and perform point- 
stress analysis. Runs on an IBM PC. $295. 
ASM International, Metals Park, OH 44073. 
(216) 338-5151. Circle J'i 

Cyclodextrin. A chemical that forms host- 
guest inclusion complexes and modifies 
physical/chemical properties of the guest 
molecule. Applicable in the food, pharmaceu¬ 
ticals, fragrance, health, cosmetics, and agri¬ 
chemical industries. Price varies with use. 
American Maize-Products Co., 1100 India¬ 
napolis Blvd., Hammond, IN 46320. (800) 348- 
9896; in IN, (219) 659-2000. Circle 35. 

Design Advisor. An artificial-intelligence 
system that emulates expert knowledge in 
designing computer microcircuits. Available 
in 1988. NCR Corp., Microelectronics Div., 
2001 Danfield Court, Fort Collins, CO 80525. 
(303) 223-5100. Circle 

FGS-4500 3-D system. Provides model¬ 
ing capabilities for artists; uses a Sun work¬ 
station. $150,000. Broadcast Television Sys¬ 
tems, Box 30816, Salt Lake City, UT 84130. 
(801) 972-8000. Circle ,77. 


60 ■ HIGH TECHNOLOGY BUSINESS / SEPTEMBER 1987 





































NEW PRODUCTS 


FutureDesigner design-entry system. 

Offers graphic menus, schematic capture, 
behavioral-logic specification, interactive de¬ 
sign verification, and logic synthesis. $11,500 
with a 32-bit, 2-megabyte coprocessor. Fu- 
tureNet Corp., 9310 Topanga Canyon Blvd., 
Chatsworth, CA 91311. (818) 700-0691. Cir¬ 
cle 38. 

GaAIAs infrared-emitting diode. Pro¬ 
vides 1.7 times the radiant output of gallium- 
arsenide equivalent devices. $10.63 each in 
quantities of 1,000. TRW, Electronic Compo¬ 
nents Group, Optoelectronics Division, 15 W. 
Crosby Rd., Carrollton, TX 75006. (214) 323- 
2200. Circle 39. 

Go-Elan programmer. Transforms engi¬ 
neering specifications into machine lan¬ 
guage, providing graphic verification and 
correction. The programmer is available in 
five computer languages. $18,000 to $30,000. 
Centech, 511 Zenith Dr., Glenview, IL 60025. 
(312)299-6788. Circle 40. 

I-DEAS mechanical engineering. Three 
programs: Geodraw for 2-D drafting; Model 
Solution for linear static, dynamic, and po¬ 
tential flow analysis; Optimization, a struc¬ 
tural-analysis module that automates rede¬ 
sign tasks. For Sun-3 workstations. $1,500 to 
$3,800. SDRC, 2000 Eastman Dr., Milford, 
OH45150. (513) 576-2400. Circled. 

InGaAs detector arrays. For infrared-de¬ 
tection applications including temperature 
sensors, motion detectors, and eyesafe 
range-finders. Price varies with customiza¬ 
tion. Epitaxx Inc., 3490 U.S. Route 1, Prince¬ 
ton, NJ 08540. (609) 452-1188. Circle 42. 

JTFA/JTFAF amplified accelerometer. 

Two models provide high-level output and 
accurate measurements of acceleration. 
Both withstand overloads of five times the 
full output without damage. Less than $600. 
Sensotec Inc., 1200 Chesapeake Ave., Colum¬ 
bus, OH 43212. (614) 486-7723. Circle 43. 

LED exit signs. Replace bulb-illuminated 
signs. $165.63 to $215.63. Don Gilbert Indus¬ 
tries Inc., Box 2188, Jonesboro, AR 72402. 
(800)826-9041. Circfe 44. 

Link2 CV interface. Integrates Calay CAD 
systems with Computervision workstations. 
$10,000. Calay Systems Inc., 2698 White Rd., 
Irvine, CA 92714. (714) 863-1700. Circle 45. 

MVP 2000 manufacturing inspector. 

Computerized; provides faster applications 
speed, greater programming capacity, and 
font- and character-quality verification for 
discrete-parts inspection. Under $20,000. 
Itran Corp., 670 N. Commercial St., Man¬ 
chester, NH 03101. (603) 669-6332. Circle 46. 

M309SA/B large-document image scan¬ 
ner. Scans images and electronically stores 
them for computer design and engineering 


tasks. M3095A: $6,310; M3095B: $5,185. Fu¬ 
jitsu America Inc., 3055 Orchard Dr., San 
Jose, CA 95134. (408) 946-8777. Circle47. 

Modei AD767 digitai-to-anaiog con¬ 
verter. Works with 16-bit microprocessors 
and digital signal processors. $10.95 each in 
lots of 100. Analog Devices, Box 9106, Nor¬ 
wood, MA 02062. (617) 329-A700. Circle 48. 

Model 901 security system. Automatic 
system for fiber-optic communications net¬ 
works; detects tampering or broken cables. 
$8,500-1-. Pilkington Communications Sys¬ 
tems Inc., 65 Moreland Rd., Simi Valley, CA 
93065. (805) 522-3333. Circle 49. 


Models 227SS/2276S microwave noise 
testers. Offer simplified approach to micro- 
wave noise-figure measurements. $46,765 
and $61,745. Eaton Corp., 5340 Alla Rd., Los 
Angeles, CA 90066. (213) 822-3061. Circle 50. 

Opticai data-storage cartridge. Protects 
from dust and abrasion. Prices vary. Opti- 
cord Inc., 3701-A Berdnick, Rolling Mead¬ 
ows, IL 60008. (312) 705-1952. Circle 51. 

Route Engine III routing acceierator. 

This software uses a rip-up and reroute algo¬ 
rithm to handle fine line routing, multiple 
traces between pads, pin-grid arrays, or 
unique design rules. $89,500. Cadnetix Corp., 


YOUR DAin ENTRY 
OPERAnON PROSPERS 
IN BARBADOS 


You don't need a computer to 
tell you that Barbados is the 
ideal place to do data entry/ 
data processing. Check out 
some of the reasons why pro¬ 
gressive companies such as 
A.M.R. Corp. and National 
Demographics, Ltd., have 
profitable operations in our 
country. 

Our operators are weli 
educated, experienced, and 
highly productive. They wili 
easiiy satisfy your data process¬ 
ing needs at extremely 
reasonable rates. 


We have a pro-business, 
stabie government and sub¬ 
stantial tax and duty 
concessions. The whoie 
ihfrastructure for doing 
business is aiready in place. 

The Barbados ihdustrial 
Development Corporation is 
ready to sit down with you 
personaiiy ahd discuss your 
compahy, analyze your needs 
and demonstrate why locating 
a facility in Barbados can be 
the program for your success. 

For more information call or 
write our North American office. 


i 

BARBADOS INDUSTRIAL 
/XL DEVELOPMENT 

CORPORATION 

800 second Avenue, New York, N.Y. 10017 
tel: (212) 867-6420 

Name/Title 

Company Name 

Address, State, Zip 

Telephone 
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5757 Central Ave., Boulder, CO 80301. (303) 
444-8075. Circle 52. 

Series 1000 factory-automation sys¬ 
tem. This distributed numerical control and 
communications system provides a commu¬ 
nications link to the shop floor using an IBM 
PC XT/AT or compatible computer and the 
Unix operating system. Starts at $7,500. 
CAD/CAM Integration, 80 Winn St, Wo¬ 
burn, MA 01801. (617) 933-9500. Circle 53. 

Slo-Syn servo motors. Used in robots, 
transfer stations, pedestals, process con¬ 
trols, actuators, indexers, machine tools, 
packaging and textile equipment. $3,900 to 
$8,200. Superior Electric Co., 383 Middle St, 
Bristol, CT 06010. (203) 582-9561. Circle 51 

TGA-300 toxic-gas adsorber. Removes 
hazardous emissions from semiconductor 
process effluent. $9,987 to $18,682. Emcore 
Corp., Ill Corporate Blvd., S. Plainfield, NJ 
07080. (201) 753-1311. Circle 55. 

TI-50ES CCD camera. Has electronic 
shutter; suited for surveillance. $375. NEC 
America, Broadcast Equipment, 1255 Mi¬ 
chael Dr., Wood Dale, IL 60191. (312) 860- 
7600. Circle 56. 


TMC 8 torque-assurance system. The 

system monitors, controls, and records data 
on electric or pneumatic nut runners. From 
$12,000. Tech-S Inc., 12997 Merriman Rd., Li¬ 
vonia, MI 48150. (800) 228-3247; in MI, (313) 
425-9800. Circle 57. 

UNIMOD 3-D modeling system. Gener¬ 
ates solids for analysis and manufacturing 
systems; integrates with the company’s En- 
cographics CAD/CAM modules. $5000 to 
$8000. Encode Inc., 12 Cotton Rd., Nashua, 
NH 03063. (603) 882-4666. Circle 58. 

947/948 Auto-Test-1 data logger and 
control. Links helium-leak detectors to an 
IBM-compatible computer using Lotus 1-2-3 
or dBase III. $395. Varian Associates Inc., 
121 Hartwell Ave., Lexington, MA 02173. 
(617) 861-7200. Circle 59. 

CONSUMER PRODUCTS 

CD Saver. This device rescues scuffed or 
scratched CDs. $9.95. Buff Stuff Inc., Box 
43128, Upper Montclair, NJ 07043. (201) 746- 
4316. Circle 60. 

CMS 8000/S cellular telephone. Sup¬ 
ports six base stations and 138 voice chan¬ 


nels; additional stations and channels can be 
added in modular blocks. Price not available. 
Ericsson, 730 International Parkway, Rich¬ 
ardson, TX 75081. (214) 669-9900. Circle 61. 

Heathkit SB-1000 radio linear amplifier. 

Produces 850- to 1,000-watt output; has fan, 
power supply, and adjustable load controls. 
$73.95. Heath Co., Box 1288, Benton Harbor, 
MI 49022. (616) 982-3200. Circle 62. 

Informer CB radios. Two models, INFO 
CB-1 and CB-2, use phase-lock loop circuitry 
to transmit and receive on 40 channels. 
$69.95 and $159.95. Regency Electronics Inc., 
'7707 Records St., Indianapolis, IN 46226. 
(312)372-7090. Circ/eff^. 

K-112 cassette deck. Has a three-head, 
two-motor system, Dolby HX-Pro, Dolby B 
and C noise reduction, and remote control. 
$500. Luxman, 19145 Gramercy Place, Tor¬ 
rance, CA 90509. (213) 326-8000. Circle 61 

PV-C66A VHS camcorder. This camera 
weighs 4.4 lbs. and records for periods as 
long as two hours and 40 minutes. Offers 
automatic focus, and power zoom. Price not 
available. Pentax, 35 Inverness Dr. East, En¬ 
glewood, CO 80112. (303) 799-8000. Circle 65. 


EHCELLERftTDR PERSOHRL SVSTEm kk 

IBM^" COMPATIBLE SYSTEM 



CPU: 

• 4.77/8MHZ Turbo (panel or keyboard 
selectable) motherboard with 640K 
RAM installed. ERSO BIOS 

• Baby at style case with keylock to 
prevent unauthorized access. 

• At style keyboard with large 
return key 

• 2 parallel ports 

• 2 serial ports 

• Game port for joystick or paddles 

• Clock calendarwith battery back-up 

• 2 360K direct drive floppy disk drives 

• High resoiution monochrome 
graphics adapter 

• Fuliy tested and assembled with a 
48 hour burn in period 


MONITOR: 

• High resolution (640 x 380) TTL input 

• 12" diagonal anti-glare screen 

• One year full warranty 

PRINTER: 

• 120 CPS draft speed 

• 24 CPS near letter quality mode 

• aii types of paper 

• One year full warranty 

• Parallel cable included 

SOFTWARE: 

• Ability by Migent Software 

• Full featured word processing 

• Spreadsheet with business graphics 
that can even import Lotus 123 

via files 

• Forms oriented database 

• PC slide shows 

• Hayes-compatibie communications 

• Programs are ali fully integrated 

• Cut and paste between modules 












TO ORDER CALL TOLL FREE 
1-800-233-6345 In Florida 1-800-433-8910 

S & S Wholesalers 

226 Lincoln Road • Miami Beach, Florida 33139 




























COMPANY INDEX 


The following is a list of oompanies mentioned in this issue 
of HIGH TECHNOLOGY BUSINESS, and the pages on which they appear. 


ASM Internatktnal .. 


Avanti Communications .. 


Bipolar Integrated Technology... 


Brilliant Image. 

British Biotechnology Ltd_ 

Broadcast Television System 

Buff Stuff. 

Burroughs. 

CAD/CAM Integration. 

CSP International. 



Collaborative Research. 

Computer Access. 

Computer Command and Control... 
Computer Corporation of America.. 



lirchild Semiconductor... 


Friend-Lee Soft\ 

Fujikura. 

Fujitsu America 


Gordon Kapes. 

HLB Technology ... 
Handheld Products . 


Integrated Circuit Engineering .. 
Integrated Device Technology .. 



McDonnell Douglas. 

MedSentry. 

Memory Metals. 

Meridian Software Systems .. 


Micro Computer Business Services.. 

Micro Card Technologies. 

Micron Technology. 


PA Technologies ... 
Pacific Computer... 


Regency Electronics... 


Toltec Computers. 

Tracer Aerospace. 

TriQuint Semiconductor .. 


World ComNet. 

Zenith Data Systems... 
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TECHNOLOGY YOU CAN USE 


Slides, Stereo and Savings 



PC Fax Lets 
You Skip the 
Printout 


F acsimile (FAX) trans¬ 
mitters for personal 
computers are becoming 
more widespread as low- 
priced entries make such 
transmission available to a 
wider variety of users who 
want the convenience of 
sending documents directly 
from their computers. The 
first such entry, JT Fax from 
Asher Technologies, costs 
$395 for an internal board; an 
external, portable version 
sells for $495. 

So far, other fax boards 
for personal computers aim 
at the high end of the mar¬ 
ket, with prices from $1,000 
to $1,500. Such boards are 
available from Datacopy, 
EIT, Gamma, GMS, Light- 
Speed, OAZ, and Panasonic. 
The Asher model transmits 
data about half as fast as 
other units, but Asher claims 
other features match or even 
rival higher-priced models. 
For instance, JT Fax stores 
graphic data such as logos 
and signatures for addition 
to letters. 

All computer fax machines 
let users transmit copies of 
stored files, scanner input, or 
data directly from the screen. 
At the receiving end, where 
transmissions come in as a 
printout on conventional fax 
machines, print quality is 
generally higher because the 
original document is sent di¬ 
rectly from digital form, rath¬ 
er than being scanned from a 


page and converted to digital 
format. 

Such fax devices also ac¬ 
cept and store data in the host 
personal computer for print¬ 
out on a conventional printer. 
Other features include sched¬ 
uling and directory systems, 
scanning, zooming, and 
transaction logs. 

Asher Technologies is locat¬ 
ed at 1009-1 Mansell Rd., Ros¬ 
well, GA 30076, (404) 993-4590. 



Amplifier 
Optimizes 
Car Stereos 


P LUG-IN amplifiers, cus¬ 
tomized for a specific 
car, now give motorists opti¬ 
mal sound from car stereo 
systems. The amplifiers use 
microprocessor technology— 
computer chips—to adapt to 
the particular environment 
inside dozens of car models. 
Previously, the only way 


to get custom-tuned sound— 
if you happened to buy a 
higher-priced car that of¬ 
fered such an option—was to 
order a built-in sound system 
such as GM Delco/Bose, 
Ford/JBL, or Chrysler/In¬ 
finity. These factory-in- 
stalled setups match the in¬ 
terior acoustics of specific 
car models. 

West Germany’s Blau- 
punkt takes the same ap¬ 
proach with its Parametric 
Sound Amplifier, which tai¬ 
lors add-on sound systems to 
any of 83 car makes and mod¬ 
els. The amplifier uses a dif¬ 
ferent plug-in module for 
each model. Each module 
contains electronic circuitry 
that adjusts the amplifier’s 
sound output to the car, tak¬ 
ing into account such factors 
as interior volume, the loca¬ 
tion of seats, and the sound- 
absorption characteristics of 
upholstery. 

The product can be added 
to existing car stereos or in¬ 
stalled with a new system. 
The suggested price is $210. 


Slides Perk 
Up Speeches 

A new service for 
business speakers 
converts computer graphics 
and alphanumeric displays 
into slides and transparen¬ 
cies overnight—or even fast¬ 
er, if necessary. The compa¬ 
ny, Brilliant Image, claims 
that its slides have higher 
resolution than those from 


Service enhances slides 

desktop slide-making ma¬ 
chines (4,000 lines of resolu¬ 
tion compared to 2,000). 

Unlike conventional desk¬ 
top slide makers, which leave 
film developing to the user, 
the service delivers ready-to- 
use slides or transparencies. 
Computer displays can be 
sent to the company’s office 
by modem or on disk. Slides 
arrive the next day. The 
standard, 24-hour service 
costs $10 per reproduction. 

Brilliant Image accepts 
graphics from such software 
as Picture-It, Lotus 1-2-3, 
Symphony, Freelance Plus, 
Graphwriter, Video Show, 
PC-Slide, and Microsoft 
Chart. The service operates 3 
from 141 West 28th Street in | 
New York; it plans to open | 
offices in other cities as well. | 
The phone number is (212)1 
736-9661. ■ 



Microprocessor helps customize amplifier for your car’s interior 
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BREAKTHROUGH: 
HELPING COMPUTER 
PROGRAMMERS MAKE 
FAST AND STEADY 
PROGRESS. 


Until now, manual skills were a big part of writing complicated 
computer programs. They required a major investment in time, 
effort and money—and days of boredom for the applications 
designer. 

McDonnell Douglas information systems specialists 
developed a way to end the dull, turtle-speed tedium 
formerly necessary for good programs. Their software 
maps out the best program path and selects routine 
computer instructions. 

The result is a working program that emerges 
with hare-like speed and is ready to use, allowing 
application systems designers to fully concentrate 
on the special characteristics of the project. 

This breakthrough is called ALL—Application 
Language Liberator. Designers like it because it 
lets them tiy out ideas in prototype programs, 
quickly and easily, selecting only the best. 

Managements like it because it's faster. 


cheaper and yields better results. 

We're making breakthroughs that add 
value and quality to information 
systems serving the people of 
the world. 

We're McDonnell Douglas. iv ' 

jf 

For more information, write: ' 

ALL, McDonnell Douglas, y, 

Box 14526, SL Louis, MO 63178 < 




MCDOIMIMELL DOUGLASi 


% j* 






AT&T International 800 Service. 

You can’t see them, but they’re there. New and 
existing customers just waiting to be served. 

AT&T International 800 Service helps you find 
them, by helping them find you. It enables your inter¬ 
national customers to get technical assistance, ask 
questions or resolve problems-all with a simple 
toll-free call to the US. 

AT&T comes through. By making it so easy 
for your customers overseas and in Canada to reach 


you, you build the rapport, loyalty and increased 
business that can only come as the result of 
personal contact. 

So call 1 800 222-0400, Ext. 913. And let 
customers overseas know that you not only see 
them, you want to serve them. 

From equipment to networking, from 
computers to communications, AT&T is the 
right choice. 





Find the overseas 
customers in this 
picture. 



ATgT 

The right choice. 
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